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Mosaic disease of Sugar-cane. — LuuUkuiu Pin. ulcr, l.Gx, 25. 
pp. 44.2-443, 19.22. 

In the report nf the Committee in charf'e of the Experiment 
Station of the Ha>\ai)an Sugai' Planters’ As.sociation for the year 
ending 30th September, 1922, T.yori gives an account of the investi- 
gation.? of mo.saic clis&ise carried on during tlie year by Kunkel. 

The latter found mosaic on sc.vei-al cultivated Gi-amiiieae, including 
maize, sorghum, and Sudan, Tunis, Guatemala, and Wonder Forage 
grasses, and also on the common wild goose gras.? [Plmsine hulica] 
and bristly fo.xtail grass [Ustfu/m/]. Experiments resulted in the 
actual transference of the di.seusc I'roiu Sudan grass to sugar-cane 
and to bristl}' foxtail gra.s.s, while tlierc is strong evidence that the 
■iisease has been tran.sferred from .sugar-cane to both maize and 
.sorghuin. In his experiments on the transference of the disease 
Iroin one .sugar-cane plant to another and from other plants to 
sugar-cane, Kunkel has found onl\^ one natural agent of transmis- 
sion, namely the maize aphis {Aptiis inuidis]. The latter does not 
feed on the stigar-cauo b}' choice, but thrivc.s on all the other culti- 
vated grasses mentioned above. Mosaic disease in the cane tield.s 
can therefore be greatly rc.strictcJ by limiting the cultivation ol 
suseeptiljle grasses in their vicinity and by the elimination of the 
wild grasses liable to infection. Any measures directed agaiirst the 
maize aphis should likewise tend to control the spread of tlic disease. 
Kuukd’s experiments have also shown that the mosaic of sugar-cane 
can be transmitted tiy inoculation from diseased to healthy plants. 
UHiite recently he has demonstrated the presence of foreign intra- 
cellular bodies in the diseased tissues of mosaic cane similar to 
those which he previously discovered in maize [.see thi.s Review, i, 
p. 194], Chinese cabbage [ffnrsstw r/itneitsi.s], and Hiii^mdrivin. 
These are believed to represent a .'^tage in the life-history of the 
agent causing the disease. In the sngar-ejine they are to be foinn.l 
in necrotic areas only a short distance below the growing point, 
and they become obscured at an early stage in the development of 
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the cane tissues through tlic breaking down of the cells in whicli 
they lie. They cannot, therefore, be demonstrated in the oldef 
tis.suo.s. 

In recent experiments Kunkel has found that when very youirr 
leaves of di.sea.sed cane are exposed to bright sunlight, through the 
removal of the older leaves, they develop a solid green colour ami 
show no .signs of mosaic. Presumably the sun’s rays destroy the 
cau.sati\ c agent. The partial recovery of old leaves when cxpo.sed 
to the light is well known, and expeiuraents to test the effect of 
expo,sure to X-rays arc in progress. 

it was definitely proved by a series of experimenhs on four 
diflerent plantations that none of the standard canes grown in 
Hawaii can produce ina.\imuin results while infected with mosaic 
di.seasc. TTie loss in sugar production due to thi.s disease is very 
great. The following control measures, in addition to those men- 
tioned abo\ e, arc recommended : the use of .seed cane from healthy 
plants: the destniction of diseased canes; the use of resistant 
varieties where the surrounding area cannot be freed from the 
disease ; tlie propagation of seedlings resi.stant to, or immune from, 
the disea.se; and the prevention by <iuarantino mea.sm’es of the 
introduotioji into Hawaii of other insects likely to act as agents of 
transmission. 

BiTREX ((J. V,). Weitere Untersuchungen fiber die Eutwicklungs- 
gesehiebte und Biologie der Protomycetaceen. [Further 
investigations on tlie life-lnstory and biology^ of the Proto- 
inycetaceae.] — Ik'drO/jc ;tir KrDptoyameitjiom der fscimei;, 
v, 3, 91 pp., 2 pi. fl col.), 27 figs., 192:2. 

This important work is divided into four sections, dealing 
I'cspectively witli the forms of the gemis Pi'nlomyves inhabiting 
the Umbollifcrae ; those inhabiting the Compositao; the genus 
Pntmn i/cojufits : and the gemis ]'ulknrlia. 

In the .species occurring on Umbelliferae, morpliological oliserva- 
tions and a series of experiments resulted in the establi.5hment of 
scuen ‘foriiiae sjieciale.s’ of Prolomyces m<icrospi>rus, namely: 
f. spp. I'i’giipo'lii, hepidci, chueropltyUi, dturrefulii, cun'i, ligudui, 
and I'tucrijilii. The ‘collective host’ for P. •niKci'Ofpoi'us i.s the 
parsnip, Fadiiiwyi intiw. In cross-inoculation experiments, f. sp. 
'iiyopodli was transmitted to Canm, iSdinum, Angdiea, and 
Liisi-i'pifinm Idlifolidm: i. tip. heruxUi to Ln-’siipitium Idtifuliim 
and L. diler, and f. ,sp. Utjv.sL'wi also to L. kUifUiuni. The f. sp. 
kisi'i-pitii infects Pedreiliiiiv.m and Thapski. Neither the col- 
lective nor till- secondary hosts were found to be infected under 
natural condition.s in (he neighbourhood, presumably on account of 
a deficiency of moisture tn their habitat. 

In the case of the Compositae, specialization is much stricter 
tlian in the fonns inhabiting tlie Umbelliferae. There is no record 
of any foi-ui of Proldinyos on a genus of the Compositae being 
transferred to another genus of the same family. Only the form 
occurring on Cnpis biennia (P. crrpidicold) appears to have a fen 
secondary hosts within the genus (in-pis (C. imred and C. po/ifum'). 
The latter . were veiy mildly attacked and infection was probably 
on]' rendered I'jssihle by the favourable conditions prevailing 



243 


Jiu'insi experiment. The following .species of Pi'iii<irnijr<-'S 
I .((Urrini; on the Coiiipositae were stntlied: P. imrhy<leTiini.s on 
]',ii'i.‘'(unrit nWiinaP P. kreutln'nsis on Apn^erU forthla'. P. 
[■l i'ijerlani'S n.sp. on Li’oiitwlon himiiiilus; P. /licfiilis n. sp. on 
/ei I is hteritcioiili’S', P. (repidpula n.sp. on Crepls hiennis: and 
1‘ , I- jjtdjs-paln'imae n.sp. on Ci'iyns puluihisvi. 

\'arioiis morphological differences, such as the dimensions and 
colour of the spores and shape of the sporangium, characterize the 
species of Pi'<>l‘.iin;ii-i‘S parasitic on the Compositae. The only 
cci'tain means of identification, however, is the oh.servatiun of 
-(Siiiinating elilainydospores. 

'I’lift investigation of the genus PivtuKtycnjisiri presents eonsidcr- 
aUc (lifHeulties owing to the low gei-iniiiation percentage of the 
if'ting spores. Four specie.s of ttie genus wore studied. P. 

, //('i/saut/c'H f n.sp. attacks Chryi^i nlhi-iiiniii (di'iinun in damp 
places on the mountains, causing tlic forination of whitish-yellow, Hat 
callosities, mostlj' on the under side of the leaves, but oceasionally 
ahi) on the pedicel. The resting .spores are fonnod tenninally on 
tlje mycelial ramifications within the leaf parenchyimi, and the 
vascular bundles arc free from the fungus. The membrane of the 
vonng ehlamydosporo is covered with small warts, and in profile 
also p.N’hibit.s a ring of e.xtremcly fine rod-shaped .structures in tlie 
tliickness of tlie wall. Both these features are absent fi'om the 
iiiiilnre chlumydospores, and there is nothing to distinguish a 
Pi'oloinycoji!‘is resting spore from that of Priilamyrf^ except the 
tliickcr membrane of the former. The. diameter of the chliimydo- 
-pores ranges from 28-5 to 4fi'.o p (average 30 to 37 g) and tlie pale 
huff-coloured mend.irane i.s 4-jfi thick. The sporangia measure 
to tiO by about 50 y. Pivltniiyi-njifh leutaidlicini was found 
capable of infecting only Chry.ci nllienu'm. lein-Kiillieynum, though 
thi experiments wei'C few in minibe.r. A form which is rcfeiTed 
to the same species was also found on (', u/rotam. Cross inocu- 
L'ltioii.s .shewed that P. hindiHluidh n.sp. is tran.smissilile from 
//!i,r/o(/oid(.s (ud i' wiwUk ( on which it was found) to f,. nKintan ".p 
while P. ll|■uold.ii, collected on L. mOiih'ifu.'', infected L. ni’la'in- 
ip'IA. though in a very mild degree. 

In 11)16 the author showed {Milt, etdurtbr.s./;. (i..s,?fo7/, Bein, 
p]). ll:.'-]24. 19J7) that Volkudin is perennial in tiie underground 
portions of its hosts, whence it annually renews its attacks on the 
)oung shoots. Sub.scfjucnt experiments with Uiidupl- 

on Uinidf-i'ni .^jilamdi/Uum showed that the m 3 -celiuin 
also invades the floral organs; it can penetrate the pollen sacs and 
l anse degeneration of the pollen grains, and it also enters the ovules, 
soiiietimes reaching the enibiyo sac and checking the developmont 
of the embryo. 

The author concludes ly a short discussion of the .sy stematic 
lio.sition of Vulk'iiihi, in which ho expre.s.ses a doubt regai'ding the 
reparation of this genus from J'o/./o'/V/ia.u. (,)f tlie two s|x;c:ie,s, 

I . ij iidicljifei'iiraiii and T. I'lm/iii a, hitherto described, the latter 
uiiicl possibly also the former) agrees with Toy/Ariddim in the modi' 
"1 spore foi'mation, earlier accounts of the process having been 
based on incoiTect observations. He cxpiresses himself as being in 
eiilii'e agreement with .Juel that the scrie.s of the Hemiascaceae ; 
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Protoniyciipsis, and VolJcartia-TijpiiraUuni, leai]., 
directly to the Exoascaccac {Tiqtlinna). 

M.vaON' (F. A.). Micro-organisms in the leather industries. 

Species of the genua Penicillium and their identification 
(contd.). — Bull. Biireim uf Bio-Techaoltigji (Murphy & Son 
Ltd., Sheen Lane, London), 6, pp. 161-175, 5 figs,, 1922. 

Of the four species of PenkiUauu, named hy the autlior in liis 
pre\ ious paper [see tliis Rei-kv, i, p. 44] only two, P. expa ilsh 
and P. (hxuinbem^. are found at all frequentl}’ on leather, the last 
licing the wore common. They belong, respectivelj', to the Eupi’,,:. 
(■nil Hill and A^iir-i'fiillouh’s groups, so that the\' can be readih- 
distinguished. 

P. i‘xi«':nsiim is found much more frequenth' on old de-natured 
leathw', smdi as worn-o\it bottts and leather .scraps, than on newlv 
tunned articles ; in the author’s experience, skin, limed pelts, and 
fancy leathers ai'e free from it. Tan liquors contain the mould in 
a small amount, and it develops slowlj' in tanning extracts pre- 
pared from valonia and quebracho; it has not been met with in 
the dust of these substauce.s. On old leather it occurs usually in 
I might blue, velvety spots up to 1 cm. in diameter, the colour being 
darkest in the centre and shading oil' to white at the edges. 

J\ (li'finnhraH has been found on all kinds of leather, inchnliiig 
I lOth vegetable and chrome tanned goods, on limed pelts, and on 
sheep.skins from the soaks. Its eU’ect is to obliterate the grain, the 
rather large, etfu.sed, indeterminate colonics spreading rapidly, lis 
aiipearanco differs with age; the first effect resembles a stain, but 
later on a woolly appearance develops as the .spot turns greyish- 
green. ritiinately it becomes a dark green, velvety patch, without 
any white boundary zone. (.)n tanning materials the fungus oc-cur- 
fre((uently, having been isolated from tiie dust of .sumacli, valonia, 
tmd iptebracho ; in the green scum from the tan liquors it was 
fouml to be the doniinant organism. 

i'l 1 , 0 X 1 ' III was found on lotither as a secondary organism in 
conjunction with Axp’rgill'ix !iiilti'i’ii.xi.-!. It grows in small, grey- 
green colonies, at first rather similar to those of P. : but 

the sub.sequent produetioir of long, aerial filaments gives it a imieli 
more woolly appearance. It tvas not lound on 1, liming matcriab, 
but grew slowly on valonia and quebracho e.xtracts, with a darken- 
ing effect on the liquid. 

P. viriiliciilum has not been recorded on leather, but was iso- 
lated by the author from a mixture of organisms collected froiu 
a tan liquor, (drowth was slow in valonia and i|Uebraclio extracts 
tlie liquiils becoming darker in colour tiud a dark brown precipitali 
being formed. 

A table giving morphological data (from cultures on wort agaij 
for the identification of the four species of Pf itirill i h in referred I" 
is appended, 

FnoMMt; (F. D.) A Wixoarb (S. A,). Blackfire or angular leaf spot 

of trobacco. — Virgiaki Agric. Ej'per. Slat. Tech. Bull. ’P>- 
4‘3 pp,, 2 col. ph, 18 figs., 1922. 

The blackfire disease of tobacco eau.sed by Bacteclirui angididu'i" 
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prevalent in almost all the, tobacco-growing sections of Virginia, 

1 survey conducted in 1920 revealing its presence in 85 per cent, of 
tlie fields. Blackflre and wildfire {Bacterhmi tahucwn) both occur 
ill the seed-bed, the former being found in 70 per cent, of the beds 
inspected during three seasons, and the latter in only 13 per cent. 

The causal organism of blackfire is seed borne, and seedling 
infection may usually Ije traced to the use of contaminated seed or 
plant-bed cloth, on which also the pathogen may overwinter. To- 
liacco refuse and, to some e.xtent, the soil, are further sources of 
infection. Raindrops are the chief means of disseruination, and 
excessive rainfall also predisposes the plants to disease by inducing 
:i succulent and vigorous growth. The most rapid spread is during 
the period of most rapid growth of the host, and the greatest injury 
i.s eau.sed to the most vigorous plants. The use of phosphatic ferti- 
lizers indirectly promotes severe infection by increasing the size 
.•ind vigour of the plants. The difference in severity of infection 
at the different heights of topping is also very markc<l, plants topped 
at a height of eight to eleven leaves being more .susceptible than 
those topped at a height of twelve to fourteen leaves. These observa- 
tions are believed to indicate that the pathogenicity of the organism 
is closely related to the metabolism of its host. All the varieties of 
tobacco grown in Virginia are .susceptible to the disease, and none 
of the eight tested in 1919 showeil a sufticient degree of resistance 
to promise effective control Ijy varietal selection. So far no evi- 
dence has been found that Ji. anijuhitu'iu can attack any other plant 
hut tobacco. Seed disinfection by soaking in a 2 to 2^ per cent, 
formaldehyde solution for fifteen minutes or 1 in 1,000 corrosive 
sublimate for ten minutes has given very satisfactory results as 
regarils control of tlie disease, but tlic former treatment slightly 
impedes germination. As soon as the crop is liarvestcd, the ground 
should be ploughed to suppress the further growth of the plants 
and prevent the accumulation of infective material. 

Wi;i!KR(An'S.v). Tomatsygdomme. [Tomato diseases.]— 66 pp., 3pl. 

Copenhagen, N.C. Rom., 1922. 

The principal disease.s of tomatoes are enumerated, together with 
a brief account of the symptoms, effects, and distribution of tlie 
more important, and appropriate measures of control. The list of 
diseases due to fungi, bacteria, and physiological conditions includes 
the following; Potato blight {rhi/topidhom infestaiiss), foot rot 
il‘. cryptiyea). buck-eye rot (P. terrestris) \PyKi.msitka], SdcTotiurn, 
blight (Scleroiinia merotiormn and Scki-otmm roifsii), Phoraa 
fruit rot (Pliomu (lea/ ructim), canker {l)i/Jodiua hjcopersii'i), leaf 
1 ilight (Septorid. bjcopersici), anthracnose {Ciilletotrichwii phinuiidcs), 
.■■tern-end rot {Bolryiie sp.), wilt or sleeiiy disease (Verticilliian 
e/iio-ufraiii), rust {Chtikjsporhiiiifulvc- m), .UuciVspuriMn rot {Macro- 
Sfiorinm tomato : M. solrmi), Fusnrhun wilt (F. hjeoperaki), Bhizo- 
jnis fruit rot {R. nigricans), and diseases caused by Pythimi 
de Baryamnn, RhizocUmin (Ihjpocloms) solani, R. sp., VertirilUu'in 
lycopersici, Isuria doiwslachokles, Mdanconiurn sp., Fariiago vngans, 
Frsariv.ni eruhescens, F. orthoce.ras, F. oxysiiom.in, F. sulphurewni, 
F. ,sp., Pucciiiia piltienaau, Bynchylrmra endot/ioticiirn, and 
Ffiongosj/or'i suhterrn nea. 



Ot liactei'ial liiscascs the followin^kare mentioned : Ijactcrial spot 
illuctcrium e-' iliomm}. Grand Rapids disetise (Aplanohacter michi- 
otniciisi'), stretik (liad/lna luthyri), und bacterial wilt (Buc. tolauv- 
learv.iii). 

(JF the above the following have been observed in Deuiiiarlv: 
Phylij/iliJliora infi’fhtnii, Bclerhtiuid sderntioni'ni, Sclerotiiim rolfdi 
hllJiiiluin hn'Oim'ihi, I'kjitorm. Iy<;0[iersui (not serious), Boti-yf is sp. 
and Vcr(« iillv.iii allju tdi'iira (both noticed for the first time in the 
siiiiimer of 1022). Cladusjioranii folvum, UacrospOTcum sofa at (of 
no economic importance), I’hiifopJdlumi ciypUHjen. Fi'mriii.in sal- 
jihiirtti'm, sofaiii, and Bac'dlv.s lathyri. Reports of the 

occurrence of B(ii iUa.‘ Hil'nuueartim tire probably due to ti confusion 
u’ith B. luthyn. 

MostiiCjlcaf roll, tilussoni-end rot, hollow stem, cnickinj;' of unripe 
fruit, and green bark, wliich are regarded as diseases of physiological 
or unknown origin, have all been observetl in Denmark. There is 
ti ftilile for th(! identification and treatment of the chief diseases, 
and a bibliography of il3 titles is appended. 

RaUOUX (H.). Ennemis du pin Weymouth. [Eiiciiiies of the 
Weymouth Pine.]— JoHra. pt/'esf. scfase, l.xiii, 6, pp. 101-104. 
1922. [Abs. in Moi'lhl'i Biill. At/rie. Intdl. o.ad Plant /h'seroses, 
xiii, 7, p. 019. 1922.] 

Cenangiuin uhktis. wliich usutdly oeetirs on v.irious conifers as 
.1 simple sapropliyte, lues been known to cause serious, and even 
fatal, damage topine.sof all ages from five years upwards. Between 
1914 and 1918 G. alnelin attacked the white or Weymouth pine 
[Pl'iiv.sdrolitis] in several pans of Switzerland (Zuriehberg, Horgen, 
ami Rothenburg),and in 1^21 it occurred in a closely packed staml 
of sixty-year-old pines on alluvium in the Hiuterholz forest. Thr 
diseased I rees died otf from the top downwards within a radius of 
100 acres. The infected wood was found to he very lirittle, while 
the blackish discoloration rendei'od it unlit for commercial purposes. 
Of the 387 e.m. felled in 1921 only 90 c.m. could be utilized in 
luiilding, Ac. Tlie stand has been thorougldy cleareil to jirevent 
the .spi'ead of the attack, 

C. i/L/dhs also occurred as a parasite in 1921 in Pomerania [sei.' 
tliis Beniein. i. p. .%2]. 

Ran ns (R, D.). Streepkanker van Kaneel, verooraakt door 
Phytophthora oiuuamomi n. sp. [Stripe canker of Cinnamon 
caused by PhijiopMInjni. '■niiianioini n, s,p,] — Mcilcd. fast, lyior 
idiuilea'-icklea, ad, o?jpp., f) pd, (A eo\.), V.l'.l'd. \A.na\\s\\ swm- 
\\AM-j\ 

The present paper deals with the aiitlior's recent field and labora- 
tory investigations of a hark canker of cinnamon ((.'iiiuainO'inV.ii' 
hunnaaiii) trees in the upland.s of the we.st coast of Sumatra, wliicli 
for some years past has can.sed considerable losses. The disease is 
particularly severe in badly drained inland plantations whore tiie 
trees are set far apart and interplanted with other crops. In seven 
such plantations examined the estimated percentage of disease 
laried from 1 tn 42, and it m-ay even reach 91) in certain Ceases. 
Its economic imfiortatice cannot be readily a.sse.ssed, since the canker 
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is frequently accompanied .'^y insect attacks. Susceptible trees 
succumb to the combined ettects of the fungous and insect parasites 
\\'ithin a year after attack, and genci’all}' before they attain the 
most profitable age for harvesting. 

The most striking symptom of the disea.se is an irregular vertical 
stiipc of dead bark, 1 to 5 cm. in width, originating at or below 
soil level and reaching sometimes to a height of 10 to 15 in, The 
stripe is deeply depressed, and often bounded b\- callus at its base, 
and is thus more conspicuous than higher up on the trunk. The 
iionnal greyish-white colour of t.lie bark remains unchanged, except 
at the i-apidly advancing upper extremity of the canker, on the 
surface of which drops of an amber or wine-coloured exudate, which 
soon hardens, appear. On susceptible trees the lateral growth of 
lUi active root canker sometimes jirodtices fresh infections, which, 
oxtetid vertically close to the original .stripe. On scraping off the 
outer layers of the diseased bark, it will be seen that the phello- 
ilerm, which is dark larowii or red in colour, is shiirply tlivided from 
the adjacent healthy tissues by a narrow lilack line, irregular and 
curving in the outer bark and nearly straight in the inner. The 
middle and imier layers of bark cxlubit, at regular interwils of 
aliout a centimetre throughout the length of the canker, a succession 
of zones {generally fifteen to twenty-five) separated ly thin layers of 
brown, gummed ti.ssue. Kapidly spreading cankers were found to 
c.xtond about 1 cm. daily and to develop one new zone each rla}’. The 
secretion of gum apparently begins at niglit. donation was equally 
well iiiarkcal under conditions in which the material dilTerences 
between day and night, as regards temperature, iiglit, and air, were 
eliminated, and also in cankers isolated from the rest of the tree. 
The rhythmic spreail of the fungus is, therefore, probably correlated 
with some habitual periodicity in the physiological processes of the 
tree. 

A species of Phytiii'iIdJiDro. lia.s been repeatpdl}' isolated from the 
iiuirgius of spreading cankers, and has invariafily reproduced the 
f\-pical .symptoms of the di.sea.se on inoculation into healthy trees. 
Ii is believed to be capable, of life in tlie, soil. Two distinct strains 
from widely se[nuuled localities on the west coast were compareil, 
and a consistent difference in tlieir relative virulence observed. 
The more virulent .strain produced cankers one-third longer on an 
average than tire less virulent. Xegative results followed the 
inoculation of Erytkri nn. lithosiierii"i. Thtohromu v.u’ms Heveti 
anil Curien /ry/ayn with pure cultures of tire more 
virulent strain. Conversely the species of Ph ylni>Mli<)i'a occurring 
on the, first three of these plants failed to produce appreciable 
lesions on Oi uuir nionami bui-uni uni. The cinnamon Pli ytoplitiiom. 
is thus apparently stiictly limited in its parasitism and distinct 
ti'Oin other oriental sjjccies. On Cinnumomt'.m ~eylantnim, V. 
f":hiylnrit, V. ml ilai'MH, and C. stiduk the inoculations resulted in 
very slight infection. 

The characters of the fungus in the host tissues are not described. 
Xo fructifications were observed either in nature or in the ordinary 
eultnee media, except chlamj'dospores. Conidia were, liowevei-, 
obtained in profusion by the following special method. An eight to 
ten-day old pea-juice culture was emptied into a sterile Petri dish, 



tlie peas rcmoveil. the culture fluid dtained off, and the niycelimn 
washed for four to six hours in three changes of sterile water. The 
culture was allowed to stand in the last water for twelve to twenty- 
four hours, .after which the water was drained off and only enough 
I'resh added just to cover the mycelium. After another twenty-four 
hours thousands of conklia were found on the surface. They were 
of the usual Phi/topfdhora type, except that they e.xhibited the 
phenorneiioii of internal proliferation similar to that which is found 
ill Sri/yroletiniu, hut onljr known previously in a .single specie.s of 
Pli i/fnphtlw'ra [P. ci'y/}togea\. 

The following diagnosis of the fungus is given. Phylophtkom 
ciinniinomi n.sp. Irregular, sparingly lamifled, inter- and intra- 
cellular mycelium permeating bark and outermost layers of wood : 
occasional chlamydospores in the tissues ; aerial hyphae on oat agar 
liyaline, slender, 5 to 7 p in diameter, later thick-walled and septate ; 
hanstoria not observeil. Chlamydospores thin-walled, globose to 
pyriform, mostly 31 to 50 p in diameter (average 41 fi), terminal on 
short lateral hranches, abundant in artilicial cultures, often in grape-' 
like clusters of three to ten, germinating by three to eleven germ- 
tuhes. Coiiidiophores undilferentiated, simple or .sym^odially 
branched. Conidia terminal, ovoid to ellip.soicl or elongated, hyaline, 
thin-wallod, witli a liroad, flat papilla on the end opposite point of 
attachment, mostly 38 to 84 by 27 to 39 (average 57 by 33 y ) ; 
later conidia producei.1 on branches of the conidiophorcs in .successive 
sympodial fashion and also by internal proliferation ; wall of the 
conicliura partially collapsing after discharge; conidia germinate in 
water by liberation of zoospores or occasionally by a germ-tube or 
the formation of secondary conidia. Zoospores bean- or kidnev- 
sliaped, with two flagella of unequal length attached to concave 
side ; about 11 by 18 /i while swimming and 10 to 1 1 in diameter 
when at rest; germinating after almut an hour by a germ-tube. 
Cospores not ol»ervcd. 

The control of the disease can he effected to some extent by the 
prevention of wounding and the maintenance of good soil drainage. 
The.se conditions are most nearly realized at pre.sent in the so-called 
‘ forest cultivation where the trees are closely planted on steep, 
rocky .soil, and not continually wounded by the tillage of intercrops 
or b}' grazing stock. The trees arc not susceptible to canker before 
the age of two to three years, during which period intercrops may 
be cultivated if desired. In the vicinity of farms or villages the 
wounding of exposed roots hy animals is almost inevitable, and the 
planting of cinnamon trees in such localities should be discontinued. 

The results of experiments in the control of the. disease by excising 
the diseased tissues and applying hot coal-tar, ‘ Papco ’ (consisting 
of a.sphalt dissolved in carijon disulphide), or a paraftin-solignum 
solution, showed that the last-named effectually prevented further 
extension of the canker.s, but caused severe injuries to the cambium. 
There is reason to believe that washing the wounds with a disin- 
fectant before applying coal-tar or ‘Papco’ would promote the 
efficacy of these preparations. For the present, simple excision of 
diseased tissues, the harvesting of affected trees, and the improve- 
ment o*' general sankary conditions on the lines indicated above, 
are recomr lended. 
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SiNEARARAMAS (S.). A uew Gisger disease in Godavari district. 

— Mem,. Dept. Agrie. LvDa, Bot. Ser., xi, 9, pp. 209-217, 4 pi. 
(2 col.), 1922. 

During the heavy rainfall in August 1920, ginger crops in the 
(iodavari district, India, were attacked by a leaf disease wliieh 
vpread rapidly and caused considerable damage. 

The first symptom of the disease was the appearance of light 
yellow, round and oval .spots, 2 to 3 mm. in diameter, on both the 
upper and lower surfaces of the leaves. Some of the spots 
coalesced, forming large, discoloured patches with minute, black dot.s 
in the centre, where the ti.ssue afterwards dried up and fell out, 
leaving a hole. In the final stages, minute, dark dots appeared in 
irregular, concentric rings in the diseased region. Tliese dots 
consisted of the stromata of a fungus, with large clusters of hyphae 
and masses of spores and setae. When the central shoots are 
affected the entire surface may Ije studded with these dots. The 
talgcs of affected leaves roll up and tlie tips Ijend and droop down. 
In very severe cases the petioles and the scaly leaves on the 
rljizomes are attacked. 

The disease appears to lie favoured by wind and damp, close 
weather subsequent to heavy rainfall. The rain washes the spores 
to lower portions of the plant, and the wind carrie.s them from leaf 
to leaf and from plant to plant. With the return of dry weather 
many plants recover. The practice of close planting indirectly 
favours the disease by the exclusion of light and air. 

The fungus was identified as a Vermiindariii for which the name 
I' siiigiberfii.c n.sp. is proposed. The .sporodochia are in dense 
clusters, circular or oval, 50 to 140 p in diameter, and provided with 
numerous erect, dark brown, septate setae, 85 to 1(18 p in length. 
The spores are subfusoid, curved, with blunt ends, hyaline, guttu- 
iate, aii'l 17-5 to 24 by 3-1 to 4-2 p. Chlamydospores [appressoria] 
of the C'olletoirlfhi'.in type are formed on the germ-tubes. It 
■iiffei's from the species of this genus that attack chillies and 
turmeric in India in the measurements of the sporodochia and the 
formation of ehlamydospore.s, lint is otherwise very similar to 
these form.s. Cross-inoculation.s on chillies and tuniieric gave 
negative re.sults. The parasitism of F. zniejihereiie viAfi definitely 
proved by repeated inocnlations from pure cultures in the laboratory. 
Typical disease symptoms are produceil in fifteen day's when the 
inoculated plants are kept under humid conditions, but if kept dry 
infection does not result. 

Spraying with Bordeaux inixture (5-5-5(l), first when the disease 
was fairly distributed and again six weeks later, increased the 
value of the yield by Rs 169 ])er acre. 

OirsON (F.). Sunhuru and aphid injur; of Soybeans and Cow- 
peas. — Ariziiii'i Agrtc, Exp/’r. Sfut. Terk, Evil. 2, pp. 41-46, 
2 pi., 1 tig,, 1922. 

During the autumn of 1920 the writer observed a spotting of 
the leaves of cowpeas and soy-beans near Mesa, Arizona. Investi- 
gations carried out in the following spring showed the injury to he 
due to sunburn and aphid attacks, .succeeded by infection with a 
species of Alter imriJi. The symptoms of sunburn and aphid injury 
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Wti-c liJiiiK;!)- the appeai-anci- of liriek-red spots whicli 

eniai'gcfl, tiirn(!ci bro\vn in the centre, and later were often covered 
with a sooty Idnck growth of AW-ninriii. Tiie fungus, which is 
hrielly descriljed and for which the name A. at runs n. sp. is sug- 
gested. n-as weakly parasitic, growing in needle puncture inocu- 
lations ill healthy plants, in leaves punctured by aphids, and in 
siiiihurned area.s. 

Loss of lea\'es in the Virginia soy-Ijcan is ^■cry severe, and 
seriously diminishes the value of the plant for purposes of green 
manure” cover, ami forage. Bilo.xi appears to be the most resistant 
\-ariet\. The otlier varieties attacked were Otootan, Rarchet, 
Slianghai. 'i'okio, and Peking soy-beans and Blackeye cowpea. 

Bi'.wley (W. F.). Anthracnose of the Cucumher wnfler glass.— 

JuVi-il. Mid. Aiir'tr., .vxix, 5. pp. 4fi9-47:l and 6, pp. aaS-atiil, 

The anthracnose of cucuuibers caused fi}' Colletuirklaun ullgi,- 
chiittiri,, Cav. is at the pre.sent time the ino.st iiiiixiilant leaf .spot 
disea.se of the cucumber in England, ami i.s responsible for hea\y 
losses each j-ear to the growers. In former j'cars ( c/vos/ioca 
iiifhnti!-- j't/f<7ym>y>n/v< )m7ii„,V] caused groat destruction in the Lea 
I’alley, but tlie introduction of the immune variety' Butcher’s 
Disease Re.sistcr, in 1903, together with improved methods of soil 
.sterilization, led to its ultimate elimination. At present it i.s found 
only ill isolated parts of tlie country. 

Tlie .symptoms of anthracno.se are hrielly described. Isolation of 
the causal organi.sm i.s ca.sy, and it has been cultivated on a widi.i 
range of artificial media. Investigations made by the author 
showed that iilijoclddiuni (A\i li\’e as a .st^propliyte on decayeil 
woodwork, timlier. paper, and other organic matter in the glass- 
house, and is thus aide to tide over the winter period. A further 
important .source of infection has liecn pro\cd to he tin- .straw 
manure from the houses and also manure coining from towns, 
which is doulitles.s infected from diseased fruit discarded from 
street stalls and the like. In no ca.se was the fungus found in 
stable manure fresli from the country. 

Infected gla.sshoiises should he cleaned hy thoroughly spraying 
the interior woodwork with an emulsion of cresylic acid and potash 
soft soap, the formula for preparing which is given. High-power 
spraying machines should be used and the ventilators must be 
closed alter the spraying in order to retain the strong vapours. 
A fortnight after tlie treatment, the house.s may be replanted, but 
as a final precaution every cavity in the woodwork .should be tilled 
with putty and painted orer. During the growing season the 
ilisease may be controlled ly spraying the plants at weekly- intervals 
with solutions of liver of sulphur or lime-sulphur, to w'hich tloui' 
paste is added as a ‘spreader’. Four formulae for the preparation 
of tlie spraying liquids are given and recommended as having berm 
tested in cormnereial nurseries with satisfactory results. To l>f 
quite effective they shouM he used in the early .stages of the di.sf‘ase 
before tiie fungus has attacked the leaf-.stalk and stem tis.sucs. 
On the following day after spraying eveiy spotted leaf should be 
removed and liurnt. Dii.sting with sulphur has been extensively 
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tfstefl, but it has never been found to control tlie disease com- 
pletely. 

Good cultural methods and thorough (even drastic) ventilation 
of the glasshouse go a long way towards preventing or controlling 
the di.scase. 

AmiEESOX (P. J.). Development and pathogenesis of the Onion 
smut fungus. — MubS. Aqric. Ej-per. EUit. Ti’ch. Bull. 4, 34 pji., 
6 figs., 1921 [1922], 

Since 1918 the author has conducted an investigation of onion 
siiiiit {rrocybtis cqm.lne), the most destructive of all onion diseases 
in N ew England, primarily with a view to discovering eftective 
control measures. This necessitated an exhaustive study of the 
life-history of the causal organi.sm, tlie rasults of wJiieh are given 
in the jjreseut paper. 

Lalioratory tests showed that mature fresh spores genniuate in 
onion decoction, sugar solutions, and various agars, but not in tap. 
distilled , nr .soil water. The presence of the onion or any substance 
derived therefrom is not necessary to germination, but sugar is 
apparently one of the most important stimulants. Freezing does 
not ha.sten or increase germination, but thi.s effect is produced to 
a ninrked degree by free access of air and also by a period of rest 
in damp .soil. When seedlings with unopened lesions were buried 
in sterile soil, myecliutn of the fungus grew out freely into tiie soil, 
hut whether it came from spores or from the vegetative liyphae in 
the tissues was not ascertained. Spores frozen in tlie grouml are 
not killed. In the soil the spores become progressively prepared 
for germination ; a few begin to germinate in three to .six day.s 
under faiouraVile conditions, and others germinate from time to 
time for maiij’ month.s. This period may be shortened artificially 
hy the use of substances such as cane sugar. 

The germination process resembles that of other species of 
rrucyblis. A short, hemispherical iiromycclium develojis, and from 
tills arises a whorl of branches which grow indefinitely in the 
I'oi'in of a mycelium without bearing sporidia. Septation appeals 
I'arly and tlie new bi-anches generally arise Iiclow the septa. 'I'he 
older cells gradually lose their protoplasm, which becomes coii- 
centrated in the gi’ovving tips. The cells ai-e easily broken apart, 
ii’id detached segments, capiable of further growth, are commonly 
found. U. cepulae lives and grow.s as a saprophytic mycelium in 
the soil for an indefinite jieriod, probably for 3 ‘ears, e.speciall_v 
wliei’e there is an abundant suppl)’ of organic material. It enters 
the soil in the form of spores or mycelium from the buried parts of 
diseased onioius, and can be widelj’ dis.setninated bj' detached 
mycelial cell.s carried by wind, rain, implements, ikc. The nunibei' 
of I’ears which must elapse before onions can safelj' be grown on 
iiifcstei.1 land must be decided hy the duration of this .saprophytic 
iin celial existence, since the author has never observed sporidia 
nor liai e spores ever been found in culture. Cultures exposed for 
two mouths to severe winter weather still grew luxuriaiith' when 
hrought back to the laboratorj'. 

The r,ange of media upon wliich the fungus will grow is almost 
unlimited. A list is given of those used by the author, together 



witli details of the behaviour of the fungus on each, and the 
microscopic characters of the mycelium are briefly described. 
Sugar in the media was found greatly to increase development, 
and is probably responsible for the rapid growth of U. Mpuh'e in 
the onion. Starch furnishes a very poor source of carbon, and a 
small amount of acid checks growth. At an early stage the 
mvcclium disintegrates into short, plump ceils which proliably take 
the place of sporidia as a means of di.ssemination. 

Infection of the onion seedlings by the spores or mycelium in 
the .soil occurs from the second day after germination till the 
appearance of the lir.st leaf on the side of the cotyledon, namely, 
a period of about twelve days in the greenhouse. Infection occurs 
only through the cotyledon, any part of the epidermi.s of which may 
serve as the point of entry, and many infections may take place on 
the same cotyledon. The infecting hypha bores through the outer 
wall of the epidermal cell, inside which it forms a hyphal coil from 
wliioli branches then pass througli the inner wall into the inter- 
cellular spaces, where they’ continue during the wliole of their 
subsequent development. Under favourable greenhouse conditions 
the incubation period to the first e.xtemally visible .symptoms of 
infection is about five days. Lu-ge, complicated haustoria are 
soinctiriies formed in the host cells. Infected plants may recover if 
tlie fungus tails to reach the growing zone, Iml if the latter is once 
invaded most, if not all, of the leaves subsequently formed will 
contain lesions. 

The approach of sporogenesis is first indicated by the massing of 
the mycelium in den.se tangles between the cells of the mesophyll, 
Hyphal ‘nests’ are thus formed from which the spores develop in 
sori. The .sjxire begins a.s a lateral or terminal branch which 
curves back on itself in the form of a cro/.icr and may continue to 
grow’ into a spiral. Branches arise from this curved hypha to 
form a close covering around its terminal cell which becomes the 
fertile central cell of the spore ball. By adhesion of the cells of 
the covering hyphac and rapid expansion of the ferule cell, the 
enclosing hyphae are separated into the .scattered elements which 
appear as the sterile covering cells of the mature spore. The 
fertile cell contains a .single, large nucleus, probably the result of 
fusion as in allied species, though at what stage the latter occurs 
was not determined ; and each sterile cell has a .single, small nucleus. 
As the sorus develops the host tissues above it dry out and may 
.split open to liberate the mature spores. 

Interitu Report of the Donumon Botanist for the year ending 
march 31, 1922. — Bmnidion of Canada Dept, of 
Divii. of Bula.ni/, 73 pp., 3 figs., 19:i2. 

This report contains an account of the work of the Dominion 
Division of Botany by H. T. Giissow, Dominion Botanist, and also 
of that of the Field Laboratories of Plant Pathology at Charlotte- 
town, Prince Edward Island, by J. B. SIcCurry, at Fredericton. 
New Brunswick, by G. C. Cunningham, at St. Catherine’s, Ontario, 
by ^\ . H. Rankin, at Saskatoon and Indian Head, Saskatchewan, 
by \V. P. Fraser, and at Summcrland, British Columbia, by H. B- 
HcLany. 
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Auionn' the items of interest the following may he mentioned. 
An account is given of tlie outhreak of white pine blister rust 
^CrOiii'rtium rilmola] in Briti.sh Columbia [.see this Becieir, i, 
p. 455], where fortunately the susceptible native pines, Piiivti 
;i,(inticnhi, F. jlixd'ts. and P. alhicunhif, only form about 1)’8 per 
cent, of the total stand of timber. Onlj- the coastal region has as 
\et been found infected and legislative steps are being taken to 
preveut further dissemination of the. disease. 

During 1921 the work of seed potato inspection and certification 
was carried on as usual, the first inspection t>eing made when the 
plants were in bloom, and the second just before they reached 
maturity. A considerable extension of territory was included in 
the year’s activities, notablj- in Saskatchewan and Alberta. The 
total area of fields inspected thi’oughout the country comprised 
nearl3' 8,000 acres, of which rather less than half passed the 
two inspections. Thirty inspectors were emploj'ed on the work for 
\-arying periods during the 3’ear. Full details of the standards 
employed in grading the crop are given. 

An important feature of the report is the detailed account of leaf 
f uvl and mosaic of raspberries b3’ Rankin and Hocko3' (pp. 30-60). 
which supplemenhs their previously pntitisbed stuilies on these 
diseases [see this Itevii’v, i, p. 218 and ii, p. 17.] 

In a preliminary report on the strains of stem rust of wheat 
(Fi'cciHia gmininu) in Manitoba, Alljcrta, and Saskatchewan, 
W. P. Fraser states that Strain XVII was much more common and 
widel3’ distributed during the period 1919 -2 1 than any other. The 
iicc'urrence of Strains III, IX, XI, XII, and XVIII, however, wa.s 
also reported. As in previous 3'ears, the disease appeared first in 
the south anil later in the north. No evidence of overwintering on 
grasses was obtained, the oliservations indicating that the spring 
attack appears first on the wheat and 01113' spreads later to the 
grasses. 

E.xperiinents were carried out to test the efficacy of dusts for 
the control of cereal smuts under Western Canada conditions and 
to compare it with formalin treatment, ilanjuis wheat was shaken 
in a container with spores of the stinking smuts of wheat {TillHin 
ir'dh/i and T. levis). Paid of the infected grain was then dusted 
with anhv'drous copper sulphate, with and withovit the addition of 
"alcium carbonate or lime. It was found that hotli copper sulphate 
iuid lime (1-1), and copper sulphate and calcium carbonate (11) 
reduced the amount of smut to a trace (0-65 and O-bS per cent. 
respcctivel3’), but were slightl)’ inferior to formalin (1-320), which 
coinpIetel3' eliminated the disease. In a similar experiment with 
o:its tlio seed was dusted witli spores of Udilugn uiviaie. Copper 
.sulphate and lime, and copper sulpliate and calcium carbonate 
reduced the infection to 0-()3 and ()-02 respect! vel3', wliicli again 
wa.s not quite equal to the results obtained 113- tlie use of formalin. 
Copper carbonate, wliicii lia.s been found to lie effective elsewliere. 
was nut available at the time of testing. 

Smut of western rye grass (Aynipy/nn teueniii(\ was effecti\el3' 
controlled by tlie ordinary formalin treatment. Tlie smut closely 
resembles that of bromc grass {rFih'go hromiivra) in morpho- 
logdcal characters. To test their biolowical identitig ooinmercial 
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w(.'d td A. (f/iei'i'ui was heavily ilusteJ with spores o£ U. hromirora 
from Hi'iiiiuis ciliat'iis bnt the resnltiiiij crop \va.s no more heavily 
smutted than that from the balance of the commercial seed. This 
result indicates that these smuts may be biologically distinct, 

Experiments in the control of bunt of wlicat by the dry formalin 
method (1 part of 40 per cent, formjiliu to 1 part of water applied 
at tile rate of 1 puart to 50 bushels of grain) have been reported 
frei|UeiitIy to result in reduction of germination. Experiments 
during the period under review on Marquis wheat .showed no injury 
to the seed, but the treatment is not recommended on account of the 
pos.sihle dangers under certain conditions. 

Leaf rust of wheat tPactiniii trituinn) appeared early in 
Saskatchewan and Alberta in 102), and was very severe in the 
former province. In south-eastern Saskatchewan the losses from 
this and stem rust are estimated at 20 per cent, of the crop, 

Tliere are nmnerous other records of general intere.st for which 
the report itself must he consulted. 

LvstXKR (G.). Ergebnisse der Priifung iieuer Mittel gegsn 
Peronospora, Oidinm und Hen- und Sauerwurm in den Jahren 
1920 und 1921. [Result.s of the testing of new metliods for 
the control of Pei'oitnsj/Di'n, Oiilinin, and l ine moth in tlie 
years 1920 and 1921.]— Her. l,Cli. xhintl. LeJimuaf. ircia-, i)hA-, 
a, Ip (ini'h’iilxdi j(i (.r im-'iiii-Eh/ni, I9A0-A1, pp, 79-8.5 
1922. 

Excellent resnlts were (.ibtained liy tlie u.sc of kurtakol j^see tliis 
Rir'ii'ir, ji^ p, 44 ], a copper coinpomid in colloidal form manutacturcil 
by the firm of llr. Kurt Albert at Kicbricli. The copper content of 
the mixture is about equal to that of Bordeaux mixture, but kurtakol 
works out in practice at a clieaper rate owing to tlie smaller 
quantities required and the absence of lime. Experiments extend- 
ing over a period of live years have shown tliat kurtakol is quite 
as effective as Bordeaux mixture against l-'lusniiijxi rii vttii oiit. In 
1920 only two applications were given, on ~tii anti 28th .June 
respectively, the mixture on the first iX'casiou consisting of 500 gin, 
kurtakol to 100 I. water, ami on tlie .seeoml of 660 gm. to 100 1. 
The vines remained healthy throughout the suininer and autuiini. 
Comjiarative tests with Bonleaux mixture and nicotine gave some- 
what inferior re.snlt.s. Kurtakol is very easily prepared for use; 
it does not clog the spraying apparatus or Inini the foliage, and 
may altogether be m(.)st highly recoiimieudcd. 

Pciocid (0-5 and 1 pel- cent.), also prepared by i)r, Albcrt’.s firm, 
was applied on 8th and 17th -luiie and 5th Augu.st. 
was satisfactory controlled, 4;ut, as with Boixleaux mixture, the 
autumnal discoloration of tlie leaves set in earlier than after the 
use of kurtakol. 

Xosperal 1781 and 1782 (])yework.s, Hoch.st-iun-Maiii) contain 
8 per cent, coppei' againist 24 per cent, in copper sulphate. They 
are somewhat chea])er than copper sulphate (although the initial 
outlay is appro.simately equal) on account of the smaller quantities 
required, naiiiely, 1 jier cent, at the second and third applications as 
compared with 1-5 and 2 jier cent, of copper sulphate. The mixtures 
are laaqiared by dissolving the powders in water and neutralizing 
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them on the following ilay witli pit lime. Three applications were 
niven, on 7th and 24th June and 7th August, with excellent 
lesnlts. Nosperal 1781 was slightly supeiinv to 1782, cliiehy in its 
physiological eft'ects, the foliage remaining exceptionally luxuriant 
in colour and development. 

A lye derived in large i|uantities as a hy-product at an aniline 
ilyeworks had good adhesive properties but caused severe burning 
ijf the foliage. 

A preparation named ' Kn])rerpasta-Bo.sna supplied by tlie 
bosiiiau Electricity Company in Vienna, gave very good results 
after two 1 per cent, applications on lltli and 24th June respec- 
tively.^ 

O'.'Vnw tuvkeri on Portuguese vines was adeipiately controlled 
by four applications, on 5th and 24th June and 7th and 30th July, 
(jf colloidal sulphur (3 and G per cent.) from Dr. Thiele's chemical 
works, Berlin. Tlie uutreateil controls were very severely attacked. 
In 1920 it was suece.s.sfnlly applied in conjunction with Bonleaux 
mixture for the simultane.nus eotitrol of Pliieniii/iarn and O'lliiini. 

The summer of li)2f was very nufavourahle for the continuation 
of the experiments, Pkasiiiiipufii being entirely absent on account 
Ilf the drought. The control of Oiiliuin, with snlphur was compli- 
cated by the formation of sulplmric acid on the sprayed foliage and 
fruit, due to the lirilliant sunshine. A new preparation from the 
Ih'ich.st Dyeworks, known as ‘ Elosal proiluced very good results, 
lull )'ei|uires further testing. 

Forty-seventh Annual Report of the Ontario Agricultural College 
and Experimental Farm 1921 .— OnJcrki JJ. pt. Jyiv’- .. 55 pp., 
1922. 

The section of this svport devoted to liotany (p]i. 34-39) contains 
viivioiis references of phytopathological interest. .Smuts and rusts 
Ilf cereals were extremely prevalent and caused lioavy lo.sses. The 
Jiniiage, caused by oat smut [I'stiki'ju "re/n'c] in some of tlie, liolds 
i xaiiiiued was c.stimated at 15 per cent. Leaf rust of oats [crown 
rust, Puerinia lnlH] was so severe that many crops were entirely 
'Icstroyed. In the eastern sections of tlie Province apple scab 
[le iife.i'ii' iiuiequiiji.^] was veiy severe, and the value of spraying 
was again demonstrated, 80 to 95 percent, of the fruit in thurouglily 
-prayed orchards being free from the disea.so. Other prevalent 
diseases were plum pockets [A’xeascus pi-i'e/], maize smut [ILfi'/io/u 
wtjilU], stem blight of asteis, and strawberry leaf scorch [MvHisii', 
f'lrliii ii'i]: the latter was particul.arly severe in the Ontario Lake 
Shore Distilct on tlie varieties Glen Mary, William Belt, and 
Hiiliy. 

Investigations carried on to determine the best source from 
iriiieli to obtain seed potatoes free from leaf roll and mosaic showed 
that the lowest average percentage of leaf roll occiUTed in Green 
Miiimtain potatoes from Northern Ontario and JIaritime Provinces 
stock (-0 and -G per cent, respectively) and the highest in Irish 
Cobblers from Old Ontario common .stock (8-2 per cent.). 

Spraying experiments in the control of late bliglit of celery 
[Scy.b)/ ((( iipii] have been conducted for the past nine years with 
a, variety of fungicides, of which only li(|uid Bordeaux mixture 



has !a\x'n urnl'orml}' satisfactory results. Bordeaux dust was 
effectn-e, hut less so than the liquid mixture. 

The results of four years’ trials with dry formaldehyde for the 
control of oat .smut [see this Riwi’-, i, p. 436 and above, p. 
have- pi'ovcd uniformly satisfactory. In no ca.se has there been 
more than a ti'act of smut in any of the fields sown with treated 
seed, wherea.s in the control plots the average incidence of infect- 
tion was 4'3:i per ci'iit. The advantages of this method over 
those in general use are simplicit)’, rapidity, and facility of 
npplicution. 

Winter Idight falso locally known a.s 'streak’) is a common 
disease of greenhouse tomatoes in Ontario, and is in some cases 
.se\'ere enough to interfere with the production of u profitable 
winter crop. The disease akso ocem-s in heavily manured fields. 
The results of experiments conducted ever}' year since 1914 indi- 
cate tli.at the disease is due to soil conditions and not to any 
parasitic organism. Satisfactoi'y control has been obtained by the 
addition of phosphoric acid and [lotassinm to the soil. 

Division of Plant Pathology and 'Sh.yavAQ%y. — Tlurtij-fov.rtli Aiin. 

He/,1. Aijrk. ,s'hd., 19.T1, pp. 17-19, 19,21. [Reed. 

19 . 23 .] 

tilossoin-end rot of watermelons was found to lx; due to a 
which did not ditter essentially from D. in her kola, 
causing the so-called ‘ Java Uack rot of sweet potatoes. Numerous 
cross-inoculations of the Inplodia isolated from the watermelon 
on the sweet potato and vice versa indicated that the two strains 
were identical anil may readily pass from one ho.st to the other. 
The two crops should therefore not bo allowed to .succeed one 
another. Cross-inoculations with tlie anthracnose fungus of 
watermelons, Ctjlhlalvkh'm liKjitvirinm, showed that the latter 
readih' infects cuciimliers. cantaloupes, .«(|uashe.s, gourds, luid 
citrons. The fungus from any of these hosts is easily transmissible 
to the others, 

IiiN'estigatiuns of the Texas root rot fungus, Ozoiiu''ik imidvnnim, 
during 1921 tended to verify the a.s.sumptiou that the fungus 
hibernates on susecptihle roots which remain alive in the soil. The 
value of croj) rotation for rednciiig the incidence of tlie disease is 
definitely indicateil, and absolutely clean culture is essential. The 
hosts of tile fungus are being determined, and a full report on the 
disease is in preparation. 

A Fi'surh'in from rotted stored potatoes was repeatedly isolated, 
and found to cause 100 )X'r cent, inrection when inoculateil into 
health}' potatoes. The fungus in some respects resembleil F. 
0 K;/s;.oi'i'rn, the cause of wilt disease, hut further investigations 
are necessary to detcruiine its .sy.stematic position. 

It has been ascertained that the ransal organism of tomato wilt 
(Fn.„r,',iri„ I'eaches every part of the plant, and it was 

even isolated from the fruit. 

Calil'iige in the Rio Grande I'.alley was severely attacked 1 j\' 
FiiK’i'in,,, eonyb'liiii'iis, while downy mildew {Peronosixmi e/fcsi'l 
was the 'hief disease cf spinach oleservcd. An apparently new and 
iindesci'ilied disease, probably of bacterial origin, attacked lettuce. 
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causing a burning of the outer edges of the foliage and penetrating 
into the inner leaves of the head, where it led to the development 
of numerous small spots. 

UrsSELL (H. L.) & MoKIttSOS {F. B.). New pages in farming. 

Annual Report of the Director, 1920-1921. — iriscoii.si/i 

Agric. Exper. Stat. Bull. 339, 142 pp., 40 figs., 1922. 

In the section of the Bulletin devoted to plant pathology 
(pp. 32-48) the following references are of interest. The investi- 
gations of whe(at scab and blight [Gihherella Hiiuhiaelii] carried out 
bv J. 0. Dickson were chiefly concerned with the temperature and 
moisture relation of the disease. The results of greenhouse and 
outdoor experiments both indicated that the disease is most severe 
in wheat at relatively high soil temperature, s (Cl° to 75° F.), whereas 
in maize it is worst at lower temperatures (40“ to 68° F.). It was 
also shown that wheat flourishes best at tow temperatures un- 
favourable to the development of .scab (46° to 53° F.), while maize 
requires for its optimum growth higher temperatures than the 
fungus (68° to 82“ F.). A study of the influence of soil moisture 
on the disease showed that in fairly dry soil, containing 30 per 
cent, of the moisture-holding capacity, over 40 pei' cent, of tlni 
inoculated wheat seedlings blighted at a temperature ordinarily 
unfavourable to scab (46° F.), as compared with a complete absence 
of I'light at the same temperature where the soil moisture was GO 
per cent, of the water-holding capacity. Disease-free seed at 30 per 
cent, moisture made very good growth. 

Field observations during the past two seasons have shown that 
the scab fungus, after infecting the anthers of the wheat flower.s, 
develops in the adjacent tissues in the glumes surrounding the 
growing kernel. The percentage of scab was found to depend on 
the number of anthers remaining enclosed in the glumes. The 
important commercial varieties of winter wheat, Turkey, Kharkov, 
Kanred, Fultz, and others showed high percentages of anthers re- 
maining within the glumes, which was correlated with severe 
infection. Specific attempts were made, therefore, to select indi- 
vidual plants with open anthers from the' varieties in which this 
character was normally absent. Three strains of Turkey wheat 
wore obtained with the required anther formation and the resulting 
plants showed only 2 or 3 per cent, of scab as against 30 to 40 per 
cent, in the control plots. 

Boot rot of maize {G. s'dihinetii, Uiplodiu zece, and Fusicnu'in 
'tiunulifonne) is a most important and dangerous disease through- 
out the maize-growing section of the United States, a conservative 
estimate of the total loss in 1919 Ijeing over 125,000,000 bushels, 
and since tliat date tiiere has Ijeen no decline in the severity of 
the di.sease. Dry ear rot (D. zeue) i.s prevalent chiefly in the 
warmer localities, but the wheat scab organism, as shown above, is 
more destructive in the cooler sections of the maize-growing areas, 
such as Wisconsin. 

Owing to the dry spring and summer of 1921 the incidence of 
apple scab [I’ciifiijv’n iaiirijualis\ was so slight that the results of 
a series of comparative spraying experiments carried out by G. W. 
Keitt are of doubtful significance. Bordeaux mixture (4-4-50), 

F 3 
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caused a serious russeting of the fruit, but a full schedule of 
[liquid] lime-sulphur (1-40) and dry lime-sulphur (4-50), gave more 
satisfactory results. Generally speaking, the dusts, of which 
sulphur-lead areenate (90-10), copper-lime-lead ar.senate (10-80-10) 
and ,sulplmr-dry lime-sulphnr-lead arsenate (75-15-10) were tested, 
were slightly inferior to the sprays. 

Cherry disease investigations were continued, especially with 
a view to the control of leaf spot \Cocconiyces hkmalis], which was 
very severe in 19.21 owing to the heavy rains during the latter part 
of August. Three applications of Bordeaux mixture (3-3-50), gave 
the best results, the treatment being carried out (1) just after the 
petals fell, (2) almut a fortnight later, and (8) soon after harve.st. 
Ill general, dust treatments (with the same dusts as for apple scab) 
did not give very satisfactory control. The results of the investi- 
gations showed the necessity of increased attention to the control 
of leaf spot after harvest. 

Anthracnose of black raspberries {Glompov'm'm venetnm] is 
particularly .severe on the Cumberland variety, and has greatly re- 
duced the Wisconsin crop. The results of experiments carried on at 
Madison by L. K. Jones showed that the disease could be adequately 
controlled by the application of the following .sprays ; (1) delayed 
dormant spray, lime-sulphur (1-10), or Bordeaux mixture (6-6-50), 
plus an adhesive, such as glue, gelatine, or casein-lime, after the un- 
folding of the first few leave.s, (2) a sninmer spray, lime-sulphur 
(1-40), or Bordeaux mixture (3-3-50), with an adhesive, about one 
week before blossoming. 

Trials were carried o\it by W. B. Tisdale with three early 
varieties of yollows-resistant cabbage, namely, Copenhagen Market, 
Ball Head Early, and Glory of Enkhuizen. The first selections 
were n\ade in 1919 from ' cabbage sick ’ fields, and in 1920 seed was 
produced from a few self-pollinated plants. Plants from this seed 
set in ‘sick’ soil in 1921 .showed a high degree of resistance to 
yellows, together with other desiralile ijualities. Further experi- 
ments with these strains arc in progress. 

J. Monteith’s studies on the relation between club root of cabbage 
(VlumnodliipJtDiu hi-umeue) and soil temperature and humidity 
showed that the disease developed through a wide range of tem- 
perature (48“’ to 86° F.), the mo.st active growth taking place at 
about 68° F. Club root did not develop in most of the soils u.sed 
when they were maintained rvith a moistui'e content below one- 
half of their water-liolding capacity. At a higher moisture content 
the disease appeared in a severer form. Poorly^ drained land, there- 
fore, should not be used for cabbage culture, when club root is 
prevalent. 

McK.tE (W.), Report of the Imperial Mycologist. — Agrk. Re^- 
Ivd. Pusa, Sfientijic Reports 1031-33, pp. 44-50, 1922. 

Pd-ii nliiria irrytiie, the cause of the destructive ‘ blast ’ of rice 
ill other couiitrie-s. lias been recorded from many parts of India, 
but the damage to the crop i.s not usually considerable. In Madras 
and Bib ar fifty per e mt. of the .see.dlings in the seed-bed may be 
infected si ghtly, but after being transplanted the plants may ulti- 
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niately become almost free from disease. Infection experiments, 
,,n(l the available meteorological records, indicate that a high 
moisture content of the air and a definite temperature are the most 
important factors that influence the spread and severity of the 
ilisease. Species of Piricularia similar to that on rice have been 
found on Eleusine coracii.aa (on which it .sometime.s occurs in 
epidemic form with a resulting loss of grain that may amount to 
50 per cent.), Paniciim re'peiis (a wild grass common in the rice 
■ liunds ’ and water channels), Helaria ihdicn, Pai-'palujn so nguiaale, 
Triticii'iii Vidgure, and Panicurn mmosKm. Cros.s-inoculation 
^.xpei'iments and field observations indicate that, although the 
morphological and cultural characters of the different forms are 
not very distinct, their behaviour on different hosts under Pusa 
conditions shows definite biological peculiarities ; thus the forms on 
Qry-.a, Puitic-iwi repens, and Ptmpiilwiii are each restricted to its 
own host, while those on Eleudiie,&tarhi,A.n'\ Trilici'/m, altliough 
interchangeable among themselves, will not Infect the first three 
hosts. The strain on P(.vaicimi rumosiuii has been but recently 
found and its behaviour has not yet been tested. 

Two other diseases of rice were investigated. One of them is 
line to a sclerotial fungus which lias not yet been identified and 
which causes light yellow-brown spots on the leaf sheath, sharply 
(lomarcated by a dark reddish-brown line. Under favourable con- 
ilitions the fungus spreads over the whole plant, which is rapidly 
killed. Its morphological characters, as well as the symptoms of 
the disease caused by it, closely resemble those of the ' Djamoer 
Oepas ’ disease of sugar-cane in Java and India; work is in pro- 
gress to determine whether the fungi are identical in both eases. 
The second disease, resulting in a failure of the plant to produce 
grain, and recorded from Kurina, A.s.sam, and the Centra! Provinces, 
is possibly caused l.iy a species of CV/j/w'/o.-pormai, although there 
are indications that soil conditions may be tlie piedomi riant factor 
in determining the incidence of this fungus as a parasite. 

Preliminary experiments have showm that the smut, Tolypo- 
Kpw’ie/it. peitkiUitfUi.e, of ‘liajra’ {PemiiiietHm, tyfihoideuvi) is 
amenable to seed treatment with hot water (10 minute.s at 60° C.) 
or hot formalin vapour (20 seeonila at 98° C.), though those treat- 
ments slightly reduce the percentage of germination. The presenho 
of the mycelium has been traced in apparently normal grain, 
oteupyiiig tire scutellnm and the seed coat near the embryo, thus 
conlirijiiug field observations which suggest that the disease is 
raii'i'ied ill the seed. Experiments to ascertain whetlier infection 
takes fjlace through the Howlers indicated that this is not the case. 
Considerable annual losses are caused by the smut of this impor- 
tant cereal in India and control measures on a larger scale are 
Ijcdng tested. 

Other cereal diseases under investigation include those caused 
by Fanurkiiii., Diplodui., and Acrotheciam on ‘bajra’ and maize, 
and by Helminthot-purimn on rice, barley, wheat, sugar-cane, and 
millets. The JMviinlhosim'iarii work, in general, confirmed the 
I'esults previously reported [see this Bevlew, i, p. 160]. 

Tlic interesting smut L rocijdis nmiUvidi'-s again appeared in the 
t^ame field on the roots of Indian mustard [ilrass/co]. The infected 



260 


plants are stunted and branch feeblj'. Attempts to germinate the 
spores failed. 

The study of MiicropJiomu eorrkori was continued both at Pu.sa 
and at Dacca. This fungus cause.s a stem rot of jute, which is 
most severe in soifs deficient in potasli. Applications of sodium 
.sulphate appear to have a considerable influence in reducing the 
inciilencc of this parasite. The pycnidial stage appears only on 
tlie host plant; in artificial culture the fungus remains .sterile and 
produces .small, black .sclerotia, in which form it appears to be 
identical with the organism previously described in India as 
Rlti'.ixtoiiM sulani Kiihn (J/ciii. Dept. A(jrk. India, Bot. Ser 
iv. G, 1912]. 

McDoSALD (J.). Annual Report of the Mycological Division 

A It ti-Repl. Dept. of.Aiji'k. Kenya for the yw.readiag 3ht March 
I'Jtil. pp. 81-8.2, 1922. 

A few diseases of minor importance were observed for the fir.st 
time. Amongst these may be mentioned ‘ red mould ’ of wheat, 
due to the fungus Fumriitin cnhnorwii, which was reported from 
the Kerioho district, wliere its occurrence wa.s as.5ociated with 
exce.ssive humidity. 

rstidiita zottata, which frecjuently attacks the roots of tea, cofi'ee, 
rubber, Ac., on old forest land, cau.sed numerous deaths among pear 
and peach trees planted under similar condition.s. Cases of fla.x 
wilt {Ftmrinm lini) were reported from all the principal flax- 
growing centres. 


Report on the Department of Agricnlture, Barbados, for the 
financial year, 1921-22, 19 pp., 1922. 

The Director of Agriculture, Mr. J. R. Bovell, reports the occur- 
rence of mosaic disease of sugar-cane, w'hich was first ob.sorved in 
a small plot in October 1920. In spite of attempts to eradicate 
the disease, it spread with great rapndity and at present exi.sts 
practically all over the island. 

The Assistant Director, Mr. B. A. Bourne, furnishes a report on 
tlie entomological and mycological work of the Department. 
Amongst the fungous diseases studied most attention wa.s given to 
rdot disease of sugai'-cane, and the results of this investigation led 
to the following conclusions. Root disea.se occurs both on typical 
black and red soils, ratoon cane.s being particularly susceptible. In 
typical cases either Rlii:octoaia mlani or R. paUidi’ was found 
a.ssociateci with freshly diseased and dying- roots, and in advanced 
stages of the disea.se the tissues of the basal portions of the stem 
were infected by one or other of these fungi. A species of 
Fiisrtriu'iii- may also be present. Marasiitiv.ti baccltari has only 
been isolated from deail roots. Inoculation experiments proved 
conclusively that both K.solani and R. /jottitfa are parasitic and 
capable of causing root decay and reproducing the typical .symptoms 
of the disease, including stunting of the plant and yellowing of the 
h-aves. Similar tests witli M. mcchtrri and the Fusarium gave 
negative results. In the field the disease appears to be favoured bj' 
a high soil temperature combined with absence of humidity. Thi; 
following control. measures are recommended ; planting of resistant 
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varieties and o£ healthy cuttings from disease-free plants ; suitable 
lotation of crops; proper tillage and drainage; and thorough 
trashing of fields of young plants and ratoon canes in order to con- 
M-rve the soil moisture and keep down the temperature. 

The usual fungi, Golletotykhuni /idcaium, and Cepliuhmporinni 
associated with red rot of sugar-cane; Leptosphneria. 
/iirchiiri causing I’ing spot of the leaves; Thkhwiopsis partuloxa 
producing pineapple disease, and Gercospora vayiaae responsible for 
it i-ed spot of the leaf sheath, were observed on .several occasions. 
The fungus associated with eye spot of .sugar-cane leaves, which is 
new to Barbados, was i.solated in pure culture and found to agree 
with the description of Hdminfhusporimii aacchiiri, except in tlie 
much greater length, often up to 75 p, of the spores. The writer 
believes that CoUetotrickti.m fukat am, which was fretpiently found 
to he associated with the diseased spots, was largely rospo)isible 
fir the rapid death of the leaves subsequent to attack by H. mcclurri. 
Another fungus not previously recorded from Barbados was 
commonly found to be associated with dead and dying cane leaves 
and leaf sheaths, namely Rhizortoaia, i/risea {Rderaliam ijriseiim). 
The writer isolated this fungus from single sclerotia from a dying 
cane leaf sheath of the variety Ba. 603.2. 

Iinphcc (A ndropoyoii scnjfmm acur karat us) .suifered from a root 
ilisease believed to be due to the attacks of Rhlzoduiim feminmu. 
Pure cultures developed numerous reddish-brown sclerotia alxmt 
4 mm. in diameter. 

.A tree of lignum vitae (Cnnho’i'TO omaliude) was found suffering 
from what appeaj'ed to tie a fungous disease. All along the stems 
and twigs, liotli green and mature, minute pyciiidia could he se.en 
embedded in the epidermal ti.s.sues. Two fungi were isolated from 
the diseased tissues, one of which was a species of Pkovi", and the 
other Pkouwpsk stnrurti, which is stated to he parasitic on Cosmus 
in the United States. The pure cultures of th.e latter agreed witl^ 
Stevens’s description, and pro<luced on sweet potato agar both 
Pkhjdaena- and P/iwma-like spores. 

Report on the Agricultural Department, St. Lucia, 1921. —Pinper. 
Di’pi. Agric. W. Indies, pp., 1922. 

This publication contains (pp. 8 9) a copy of a report by S. I". 
Ashby, on a banana di.sea.sc which ha.s been known in the island 
since 1912, and which chiefly afleets the (Iros Michel variety. As 
a result of successful attempts to isolate the causal organisTii, it is 
now stated that the disease, is identical with the well-known 
Panama disease due to Pusariu.ni cubense. It appears to he con- 
tined to the nurtli-we.stern di.strict.s. Attention is called to tlic 
danger of transmitting this disease to Barbados, where it is as yet 
unknown, with the banana trash that might accompany shipments 
01 Gros Michel fruit. 

\\ ULLES (C. G.) & Roldas (E. F.). Solanaceons wilt in the Philip- 
pine Islands. — Philipp. Afjric., x, 8, pp. 392- 398, 3 pL, 19.22. 

Bncillas sola nacet! num causes the most serious disease of tomato, 
eggplant, tobacco, and other solanaceons plants in the Philippine 
Blands. Young tobacco seedlings attacked by tliis organism show 



a slight wilting of one or more leaves, followed within twenty-four 
hours by the collapse of the entire plant, which suhse(juently dries 
up. The stunting and more or less permanent wilting, without 
killing, of larger plants is common. The annual lo.ss varies from 
5 to 15 per cent, of the crop. 

Eggplant seedlings are more r&sistant than tobacco or tomato. 
The diseased plants first show wilting of the old, outer leaves, 
followed within a few days by the death of the entire plant 
In older plants the course of the disease is very gradual and 
is never accompanied biy total collapse owing to the support of 
the woody .stems. Tlie fruits rre(iuently tecome wilted and .swarm 
with bactei'ia. 

'I'omato seedlings, especially after tran.splanting, are very sus- 
ceptible to this disease, total loss of the crop being common. The 
older leaves wilt first, followed within twenty-four hours (or a few 
(lays in wet weather) by the collapse of the plant. In large plants 
one or two branches are first attacked, the infection rapidly 
spreading over the entire growth. The fruit.s are also frequently 
attacked. 

Castor bean (Rkiiins coviinnuis) exliibits similar symptoms to 
those descrll:)ed above. Xo plants over 1 metre in height were 
observed to be affected. 

In ChiisaiitJmmm coronarhiM (apparently a now host) the 
attack does not result in the collap.se of the plant but kills the 
green parts, leaving a tall, leafle.ss stem. In thi.s ca.se tlie organism 
has not yet Ijeen studied in sufficient detail to warrant a definite 
statement concerning its identity, but it is believed to be B. sola, at- 
ecaruiii, though it produces a .somewhat lighter pigment in culture 
than that from wilted .solanaceous plants. 

Attempts to control the disease by application.s to the soil of 
copper .sulphate, calcium oxide, calcium phosphate, and potassium 
cliloridc gave negative results. The only absolute method of 
control in infected soil ajjpears to lie a five years rotation of crops 
in which all hosts of B. siilanamcnim are excluded. The eggplant, 
however, may safely he planted during the rainy .season, very few 
losses being sustained under Philippine couditions if it reaches 
maturity by the beginning of December. 

Mu.VEBati (0.). Osservazloni soUa recettivita del Prumento per 
la carie. [Notes on the susceptibility of Wlicat to bunt.] — 
Bend. Acc. Li am, xx.xi, ser. 5 a, 1 sem., 3, pp. 1110-129, 1922. 

The iiutlior was induced to publish the present note, giving the 
result of his researches in the period 1912 -1917, by Heald'-s paper 
on the relation of the spore liTad to the per cent, of stinking smut 
appearing in the crop [see this Eeviem, i, p. 169]. 

iSeveral series of experiments (a summary of which is given) to 
teat the influence on infection by Tilletia, of the .soil temperature 
at the time of germination of the wheat, and of the distribution of 
the spore.s on the integuments of the grain, led the author to the 
following conclu.sions, in a.;:reemeut with tho.se previously advanced 
by him. 

The presence of even a very comsiderable load of Tilletia. spores 
on the grain is not in every case .sufficient to determine the infec- 
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tion of the seedlings, the latter being much more a function of the 
course and \luration of the germination process of the grain. 
A rapid germination gives the plant a better chance to escape 
infection than a slow one. Seed disinfection, always advisable, is 
therefore of particular importance when sowing has to be done late 
in the autumn or early in the spring. 

The theoretical probability of infection depends more on the 
distribution of the spores on the integument of the grain than on 
their total number. The further the .spores are localized from the 
embryonal zone, the less the risk of the plants becoming infected. 
If, in practice, the possibility of infection does depend to a certain 
degree on the total spore load, this is due merely to the fact that 
the larger the number of spores, the greater the probability that 
.some may find their way to the embryonal zone at germination. 
If the spores remained strictly localized to the apical zones of the 
grain, the seedlings would escape all possibility of auto-infection. 
In this connexion the little brush of hairs found at the pointed end 
of the grain, far removed from the embrj’o, is of considerable 
importance. Under natural conditions of infection the greater 
aumher of the spores lodge in these hairs, but liiey may become 
distributed over the rest of the grain by rubbing or other mechanical 
means. In the author’s experiments it was found that grain to 
which spores were fixed hy gum or paste was very hea\ ily infected 
at low temperatures when the spores were attached to the embryo- 
nal zone, and lightly infected when the spores were fixed near the 
apical end. At higher temperatures the attack in both cases was 
slight, but the same differences in degree were observed. 

It is clear from the above considerations that, when testing 
varieties or races of wheat for resistance to tlie fungus, or the 
elHcacy of a method of seed treatment, the trials should bo made 
under controlled conditions. In 'field experiments, the material 
should bo sown at different dates during the presumably critical 
period, in order to ensure that in one series at least the host is in 
a condition of maximum susceptibility to the parasite. It is also 
important to ensure that an adequate amount of the infective 
material reaches the ombrj'onal zone of tlie grain. 

S5!.\LL (W.). Diseases of cereals in Uganda. — DeiA. A(jrtc. Uganda 
Gin. 8, 19 pp., 13 figs., 1922. 

In his introduction the author draws attention to the fact that 
tlie present list of cereal disttases in Uganda is iieces-sarily incom- 
plete, owing to the very limited time available for their investiga- 
tion. Several of the parasitic fungi mentioned, such as maize rust 
and the red leaf spot of sorghum {Cdletntrkhv.iH ijmyniakolv,m), 
are constantly present in vai’ying degrees, but cause little serious 
damage. Others again, such as the two wheat rusts {Pucciain 
glwiHumin has not yet been observed) and blast of rice (Pirkuku'ia 
onjMe) consistently reduce the yield of the crop. Direct remedial 
measures are impracticable in tiganda, and it is, therefore, all the 
more necessary to attend strictly^ to general sanitary measures — the 
burning of refuse, good cultivation, and the like. Scientific plant 
breeding to ensure the cultivation of disease-resistant varieties is 
also very desirable. The instruction of the natives in even the 
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most elementary principles of plant pathology is stated to have 
proved extremely difficult, but the present account is written in 
such a form as to help in the spread of information regarding the 
chief cereal diseases which are described. These are as follows 

SoEonuM. Downy mildew (Sclempora sp.), rust (Puecinia puc- 
po.rm), rod leaf sjxit (Cdletotrickum graminicolum), leaf blight 
{HeluiintliOfixrnHiih iuixicum), grain smut (Sphacdotlieca sorgld]^ 
and head smut [UstSugo reUkma). 

Maize. Downy mildew (Hclerospora sp.), rust {Pucciniu sorghi.) 
[P. imydisj, and leaf blight {Hdminthospormm turcicim). 

Wheat. Black rust {Ptieciiiia gminink), orange rust (P. triti- 
idiiJi), loose smut iUstilago tritici), leaf spot (Leptosphaeria tritici), 
mould {Cl'idosporhijn lierbarum), and Hdnunthosporkmi leaf spot 
(1 //. sorohiamnv.ni.). 

Bui.bush Millet (Penwisetwin lyplioidev/m). Rust {P.peimiseti), 
and Spkaedia disca-so. The latter is known from Tanganyika 
Territory on PeiMUselHW spicaritm, and is common in Uganda on 
P. parpui'etm as well as on the bulrush millet, but all attempts to 
tind its perfect stage have failed. 

Crowseoot Millet (Eknaiixe coi’ciot/w). Leaf spot {PhyllaclMru 
ch’iiniaes). 

Rice. Blast (Pii'icularia onjMe). 

He.ald (F. D.) & Smith (L. J.). The dusting of Wheat for hunt or 
stiuiring smut.— ir<(s/(. A(jrk. Exper. SUU. Ball 171, 28 pp., 
,0 fig.s., 1922, 

Copper carbonate, first used as a seed disinfectant by Darnell- 
■Smith in New South Wales in 1915, has been submitted by the 
authors to a series of critical exporiment-s designed to ascertain its 
efficacy. 

Preliminary c.xperiments were carried out in the spring of 1921 
on the wheats Blue Stem and Jenkins Club, the grain being 
thoroughly dusted with 1 gra. of bunt [TiUetwl] spores to 100 gni. 
of seed. The infected seed was divided into small lots, each of which 
received a specified treatment, before sowing. The results shoived 
ii relatively low percentage of bunted heads in the controls (13-fi 
and 3’2 respectively) owing to the weather conditions at planting, 
but they also showed a perfect control by copper carbonate dust 
(2 and 4 o/.. per bushel) and by equal parts of finely poivdered 
anhydrous copper sulphate and powdered calcium carbonate used 
at the rate of 2 oz. of the mixture per bushel. Copper sulphate 
gave 0 and 0-4 per cent, bunted heads, and formalin 0 and Oo 
respectively. Sulphur (10 lb. and 20 lb. per bushel) gave similar 
results, but is costly, and its efficacy is still open to question. 
Copper sulphate reduced the percentage of germination from 84-2o 
and 89'5 for the untreated to 67 and 65-5 ; formalin to 38'5 and 
.53-0 ; whilst copper carbonate dust {4 oz. per bushel) raised it to 
98-0 and 96'5 respectively. 

In similar experiments started in the spring of 1922 varying 
proportions of copper carbonate were used in order to ascertain the 
minimum quantity necessary to give effective protection, Tliree 
varieties were used. Marquis (resistant). Blue Stem (susceptible), and 
Jenkins viub (very susceptible), and the seed was dusted with bunt 
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spores in three degrees, 0-1, 0-4, and 1-0 gm. per 100 gm, of seed. 
The most heavily contaminated seed gave an average of 0-97 per 
cent, hunted heads for the treated seed against 40-57 per cent, for 
(he controls. The following amounts of copper carbonate, J oz,, 
1 oz., 2 oz., and 3 oz. were added per bushel and the average results 
of the throe varieties were 0-55, 0-09, 0-30, and 0-0 per cent, of 
limited heads respectively. A mixture of equal parts of ccqipcr 
carbonate and hydrated lime used at the rate of 1 oz. and 2 oz. per 
bushel yielded 0-81 and 0-76 per cent, bunted heads respectively. 

Experiments were also made with anhydrous copper sulphate 
mixed with equal quantitie.s of calcium carbonate or hydrated lime. 
The former mixture (1 oz., 2 oz., aud 4 oz. per bu.shel) gave an 
average of 1-15 per cent, bunted head.s, and the latter (in similai- 
quantitie.s) 1-65, the controls yielding 23-26 per cent. The average 
for all copper carbonate tests was 0-41 per cent, bunted heads a.s 
contrasted with 1-4 per cent, tor all tests with anhydrous copper 
sulphate. It seems therefore that anhydrous copper sulphate is not 
e([ual to copper carbonate, and that hydrated lime i.s not so satis- 
factory for mixing with the former as calcium carlionate. 

A proprietary copper carbonate compound ‘ Corona ’ was tested 
and appeared to have a better protective action than pure copper 
carbonate carrying an equal amount of copper. ‘ Seed-o-San an 
organic mercury compound, was not as efficient as the copper 
dusts. 

Ill 1922 test.s were earned out to show the comparative value of 
vaiiou.5 seed and soil treatment.s in preventing bunt originating 
from wind-blown .spores. Treatment was carried out with sulphur 
(2110 lb. per acre ami 20 lb. per bushel), copper sulphate (sprinkle 
of 1 111 . to 1 gall,), copper carbonate (2 oz. per bushel), anhydrous 
copper sulphate with calcium carbonate (1 oz. of each per bushelb 
copper sulphate (1 in 5) with or without a lime bath, and fonnalde- 
liyde (1 in 40). All the treatments except sulphur (200 lb. per 
acre) and formaldehyde were effective to some extent, but the 
differences were not sufficiently pronounced to justify any con- 
clusion as to the superiority of any particular treatment. A second 
similar series, but with the soil artificially infected, indicated tliat 
all the copper treatments brouglit about a reduction in the amount 
of bunt. 

Testa were also carried out witli copper sulphate, formaldehyde, 
aud copper carbonate on different farms, and the latter gave the 
lowest average percentage of bunted heads. 

The question as to whether wheat may be dusted with copper 
carbonate some months previous to seeding time without Buffering 
injm-y was tested by treating four varieties witli 2 oz, copper 
carbonate per bu.shel, ascertaining the percentage germination at 
intervals, and comparing the results with tho.se of untreated seed. 
Treated seed was not injured by being kept eiglit montlis, but on 
the contrary showed a higher germination tlian the untreated 
.sanqdes. Tire stimulating effect of the copjrei- carbonate treatment 
is often seen in tlie greater vigour of gi-owth in the fields, even in 
tile early spring. 

On tile basis of completed trials, the authors recommend the use 
of at least 2 oz. of finely jx)-wdered copper carbonate per bushel, 
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t)ut also state that 3 oz. per bushel is worthy of trial for autumn 
seeded grain. The powder should test at least 50 per cent, metallic 
copper, and should be fine enough to pass through a 200 mesh 
sieve •. tlie heavy copper carbonate for the metallic trades should be 
avoided. Too heavy seeding after using copper carbonate should 
be guarded agaiiiat, as dry grain feeds faster than moist. 

TJie wearing of some form of respirator during the treatment is 
rcooinmendocl, and if this Is unavailable then treatment must only 
be made out of doors, the apparatus l)eing so arranged that the 
wind will carry the dust away from the operator. The application 
of the dust may be made in various ways, but a special dusting 
machine, consisting essentially of a rotating drum, is described, 
which keeps the dust enclosed while .securing an even distribution 
on the grain. A blue print showing the dimensions of the machine 
can be had from the Station, Pullman, Washington, for 25 cents. 
Ordinary mixing by shovelling over the dusted grain is not recom- 
mended, as tliB dust is less evenly distributed and more easily 
inhaled than when shaken in a closed container. 

Atwood (W. M.). Physiological studies of effects of formaldehyde 
on Wheat. — Bui. Guz., Ixxiv, 3, pp. 233-268, 12 figs., 1922. 

The tests described in this paper were undertaken in order to 
determine the exact nature of the eli'ect of formaldehyde treat- 
ment on the physiological processes of seeds, as shown by wheat. 
Ordinary commercial tornialin [termed formaldehyde thi’ougbout 
by the author, as by many recent American workers] was used, 
containing 39-3 parts per hundred by volume of formalucliyde gas. 

In the first series of experiments the period of steeping in 
formalin at the strength usually recommended (1 : 320) wa.s varied 
from 5 to 300 minutes. One-third of the seeds treated were grown 
in blotters in the customaiy manner, one-third in soil in porous 
clay germinators indoors, and one-third outdoors in pots of soil 
exposed to the weather and to a temperature of between 40° and 
60° F. The graphs show that a dip of from 20 to 40 minutes only 
slightly reduces germination, but beyond 40 minutes the descending 
curves of germination are somewhat steeper, although the drop in 
most cases is not great. The seeds germinated in soil showed 
a somewhat gi'eater percentage of injury than those grown in 
blotters. This phenomenon has also been observed b}^ other 
workers, and an explanation of it has been suggested by Wallden 
on the ground that injuries to the coleoptile, while impeding pro- 
gress in the soil, need not interfere with germination of the .seed.s 
ill blotters. 

In another series of tests the concentration.s of formalin were 
\ aided from 1 ; 40 to 1 : 320, and the treatment was applied for 
ten minutes at 20° C. As compared with the controls there wa.s 
little injury apparent at the usual concentration of 1 : 320, but with 
a concentration of 1 -. 160, the germination curves began to fall, and 
at 1 ; 40 the germination wa.s reduced by 40 to 60 per cent., both in 
the blotters and in the soil. As in the previous series the injury 
was greatest in the outdoor .soil, less in the indoor soil, and least in 
the blotter te.sts. 
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Formaldehyde readily forms various polymers, but means for 
their identification are not satisfactory. The flocculent, white pre- 
cipitate which forms when the commercial solutions are concentrated 
is ordinarily referred to a-s paraformaldeliyde. If wheat is dusted 
with this precipitate, serious injury results, and tests with Turkey 
lied showed that germination was thereby reduced to only 9-5 to 
15 per cent. The polymfers persist on grain for many months, even 
if exposed to the air. 

In the tests designed to determine the permeability of the seed 
coats to formalin, the grains were sealed one at a time to the end 
of a glass tube, into which formaldehyde solution was poured. 
After contact lasting three to four days, the dry tip of the grain, 
c.xterior to the tube, was sectioned and treated directly with the 
Scliryver formaldehyde reagent. With long periods of exposure 
to high concentrations of formalin (1 : 8) penetration appears to be 
possible at either tip of the grain or on either face. Another 
method employed by the author was to measure the degree of semi- 
permeability of the seed coat indirectly by noting the weight 
increase of the seeds when soaked in distilled water and in formalin 
respectively, the latter in a high concentration (1:8) in order to 
render more conspicuous the ditterence. The results of these experi- 
ments lead to the conclusion that formaldehyde slowly penetrates 
the seed coat, and that when the grain is subsequently transferred 
to water, the formaldehyde gradually difluse.9 outward again. 

Te,5ts to determine the effect of formaldehyde on .starch digestion 
in the grain are described and illustrated by graphs. They showed 
that diastatio activity is not entirely inhibited, but is retarded, 
and a reduction in the amount of starch digestion was noted 
corresponding with a rise in the concentration of the formaldehyde 
originally used in the treatment of the seed. It would, therefore, 
appear to be certain that formalin treatment lessens the availability 
of carbohydrates to the germinating seedling. 

Attempts to determine the effects of formalin treatment on the 
amino acids of the grain failed, owing to difficulties of technique. 

The elaborate respiration te.sts which were carried out demon- 
strated that formalin has a marked influence on the respiratory 
rate in concentrations of 1 : 80, the ctt'cct decreasing down to 1 : 3.20, 
the usual concentration in seed treatment. At concentrations from 
1 : too to 1 ; 1000 the effect on metalxrlism was negligible. 

The efl'ect of formalin treatment on the catalase activity of 
wheat is to depress the latter ; as the concentration of the solution 
is increased, catalase activity as measured by oxygen yield from 
peroxides falls. The effect wears off to a certain extent with time, 
and it is suggested that the injury is due more to e.xterior members 
retaining the formaldehyde which had been in part volatilized, 
than to a permanent injuiy to the embryo having resulted from the 
treatment. 

Speaking generally, the author thinks that the conclusions of 
Mi.ss Hurd [see this Reidenv, i, p. 25] that a polymer of formalde- 
hyde is deposited on dried, treated wheat, and subsequent injury 
to the grain is incidental to the liberation of formaldehyde gas from 
the precipitate, are in harmony with his results. But he empha- 
sizes the facts brought out in his experiments as indicating the 
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possibility of a I'cdnetion in the vitality of the seedling, even when 
germination is not diminished, by formalin treatment. 

llnUN'KK (S. C.). ‘La mnertc de los Cocoteros.' [‘The deatli of 
Coco-nut trees.’]— Eer. Aijrie. Com. y Ttab. \Cnha\, v, 1, pp, 
9-10, 1922. 

This is a eiitical review of a work by Celestino Bencomo with 
the above title, publi.shcd in Havana in 1921, in which coco-nut 
bud rot is attributed to the activities of Oryetes rhiimeros. The 
reviewer completely di.sagree.s with thi.s view, as according to 
present knowledge no .specie.s of Oryetes exists in Cuba, and 
even if one accepts Benconio’s statement that 0. rhinoceros ia 
synonymous with Htnitegus aMclioretn (this, and a very similar 
species, tit. tiiiiaus, are not of very frequent occurrence in Cuba), 
the fact reniain.s that the writer, in examining the first phases of 
the di,sea.se in silit, has found no ti’ace of the.se, or any other insects. 

Although the writer is not convinced that a bacterium may not 
cause liml rot, he state, s tliat lie has never accepted as conclu.sive 
the evidence pointing to Biwi/his coli a.s the causative agent. The 
red ring disease, which in its effects resembles bud rot, but which is 
duo to a nematode, ApMencJiMS cocophilu, probably exists in Cuba. 
Phytojihihoi'a faberi Jlaub., which Keinking considers the cause of 
bud rot in the Philippines, has been also proved by the writer to be 
pathogenic to young coco-nut palms in Cuba. Ashby in Jamaica 
found a similar I'ungus attacking coco-nuts and referred it to 
PhylnphthoTa pidmivow. Butl., a .species wliieh canse.s a very 
serious disease of palms in India. According to Asliby, a similar 
disease exists in the western part of Jamaica. These diseases, 
whieli correspond closely in their characters to the disease as known 
in Cuba, have all been described since bud rot was attributed to 
Ji. ciili, and furtlier experimental work, which the writer lias in 
hand, will be neee.ssary liefore the true cause of death of the palms 
in Cuba can be establislied. 

Bali.aiid (W. .S.), Magxess (J. R.), & Hawkins (L. A.). Internal 
browning of the Yellow Newtown Apple. — U.S. Dept. Aejt'ie, 
Ball. 1104, 24 pp., 2 col. pi., 1922. 

Certain varieties of apples, including Yellow Newtown, Red and 
IVliite Peaniiaiii, Yellow Bellflower, and lli.ssouri, grown in tlie 
Pa jaro Vallet’ of California, where two-thir<ls of the apple crop of 
tlie State are produced, are apt to develop in cold storage a brown 
discoloration of the Hesh, known as ‘internal browning'. The 
discoloration may appear at any point in the flesh of the appte, 
from the core outwards. In very mild case-s a cross section reveals 
only a faint broNvn spot in the angle between two adjacent seed 
cavities. In more advanced ca.se.s the brown area.s round the core 
may be accompanied by discoloured patches, of varying dimensions 
and intensity, in the outer flesh of the fruit. There are no external 
symptoms of the disease, and it does not develop in the fruit 
wliile on the tree or If the apples are kept <at room temperatures 
after picking. 

Prolonged investigations have shown that internal browning is 
a pluesiotigical disease due to nutritional disturbances which affect 
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tlie fruit. Light crops of large, coarse-texturcd apples of the type 
cuiiunonly produced by the cool temperature, high humidity 
coupled witli frequent fogs, and fertile soil of the Pajaro Valley, 
arc particularly liable to the trouble. In the foothills and interior 
viillej-s, where the temperature i.s higher, there is more sunshine, 
tewer fogs, and lower humidity, the fruit produced is so little lialde 
to the disease that it has no commercial importance. In seasons of 
very high crop production the trouble appears to bo practically 
non-existent. During the years when browning was prevalent, 
the fruit from trees bearing heavy crops was much less affected 
than that from trees with a low yield. A light crop associated 
with good leaf production is usually aflccted with extensive 
In-owning in storage. Experiments showed that heavy thinning of 
the fruit, combined with girdling of the branches, produced fruit 
with a high sugar and acid content and a tendency to brown 
severely, while partial defoliation of well-loaded branches, which 
lowered the sugar and acid content of the fruit, gave .sound apples. 
On the whole, all the evidence obtained .supports the conclusion 
that browning is associated with the carbohydrate nutrition of the 
tree, being most marked in trees which normally produce fruit of 
Viitlier low sugar content whenever circumstances tend to increase 
that content. Heavy applications of stable manure increased tlie 
percentage of browning, as was also the ease with nitrogenous 
fertilizers, e.xcept where the crop was very heavy. 

Internal browning has been proved to develop most exten.sivelj' 
ill cold storage at a temperature of 32°F. On withdrawal from 
storage there is usually a marked increa.se in the percentage of 
Ill-owning, which is therefore much more severe by the time the 
li'uit reaches the consumer. By maintaining the temperature of 
the cold storage chambers at 36° to 38°F. the danger of internal 
browning may be largely eliminated, and since 1917-1918, when 
most of the apple storage houses in California were raised to 
a temperature of 36°, little loss has been incurred from the disease. 

OsTERWALDEE (A.). Weitere Versache zar Bekampfang des Apfel- 
mehltaaes. [Further experiments in the control of Apple 
mildew.] L(nidy. Jiihrh. dev Sclmeiz, xxxvi, 6, pp, 833-834, 
19.22. 

The author claims that apple mildew (Podr>Sj>]uier<i leucotviclin), 
which has proved refractory to spraying in repeated experiments 
with various fungicides at Wadenswil, can be sufficient!}' hold in 
check by persistent priming. 

From a susceptible Boiken apple, 122 infected shoots were 
removed in 1916, and 31 in 1917, since when the attack has been 
negligible. 

Muller-Thurgau (H.). Bine durch eia Gloeosporium verursachte 
Krankheit bei Cjclamenpflanzea (Cyclamen persicam). [A 

disease of Cyclamen {Cyclariien -persieum) plants caused by a 
GheosiioriHrii.]—Laitdv:. Jakrb. der Schrei:, xxxvi, 6, pp. 8.24- 
826, 1922. 

Nearly 30,000 cyclamen plants belonging to a large commercial 
ntu-,sei'y-garden at Zurich were attacked Ity a disease which 
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resulted in the death of the young leaves and blossoms. A species 
of Gloeosi'KJ'rium was isolated from the affected parts. The .spore 
masses were rediiish in colour and the unicellular spores about 15^ 
in length tiy 2 -6 to 5-4/i in thickness. The morphological characters 
of the fungus resemble those of Glovitrdla nifomacnlans var. 
cyda'fninis, which attacks cyclamens in the United States. The 
symptoms of the Swiss and American diseases, however, are widely 
<livergent, ami the causal organisms are tielicved by the author to 
be (juite distinct. 

AxDEiiSO-N (H. W.). Orchard practice for the control of blister 
canker of Apple trees. — Uliiwh Aijric. Ej'iKr. Stat. Girc. 258, 
l(i pp., 12 figs., 1922. 

Motwitlistanding the cftbrts of Illinois fruit growers to ex- 
twminato blister canker [Nurnniidaria discret«], the losses from 
the di.seasc have increased annually. Blister cankers occur on the 
largo limbs and trunks of tree.s, e.specially near large wounds ; 
when old they are easily recognized by the presence of ‘ nail heads’, 
the characteristic fruiting bodies of the fungus. When the bark is 
worn away, the nail heads, which constitute the ascigerous stage of 
the fungus, stand out al>out one-quarter of an inch from the wood. 
On younger cankere the fruiting Iwdies accumulate under the bark 
and cause small, blister-like protuberances, which later .split open 
in the form of stars. The ruptured segments curl backwards, 
exjxising the conidia of the fungus in a dust-coloured mass. The 
inner bark of affected trees may, early in the disease, present 
a characteristic mottled appearance, due to the development of 
annular black liue.s in the tis.sues. 

The .spores of the ftmgus may be washed down the bark and 
infect the lower parts of the tree, or may he carried to other trees, 
sometimes miles distant, by bird.s or insects. The implements of 
wurknien are fre(|Uent agents of distribution. Dissemination by 
air currents appears to be .slight. Spores alighting on healthy 
tissue.s or small wounds rarely cau.se infection, ideal condition.^ for 
which are furnished by large, exposed wounds, such as those caused 
by the sawing or breaking off of large branches. The fungus 
grows down into the heartwood, usually causing definite brown 
streaks, and gradually becomes <listributed throughout the woo<ly 
portion of the tree, even into the roots. Within a year the typical 
external .symptoms of the disease arc visible. The conidia play 
a relatively unimportant part in the distribution of the disease, 
their capacity for infection being very limited. The mature nail 
heads containing the active ascosjX)res may take two or more years 
to reach maturity. Young trce.s, under six years of age, are rarely 
attacked, and no special precautions arc necessary in the pruning 
of the trees up to ten years old, except when they are in the 
vicinity of older, cankered oixhards or when the pruning tools have 
been used on cankered trees. 

Blister canker occurs on nearly all the commercial varieties of 
apple in Illinois- Ben Davis being particularly susceptible.- The 
cultivation of this variety in Illinois should therefore be discon- 
tinued, es|)eeially as the orchards are already overatoeked with it. 
Its eliie nation would imply an almost total eradication of the 
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disease, which on moderately susceptible varieties, such as Yellow 
Transparent and Chenango, can be controlled by appropriate 
sanitary measures. 

One of the most important preventive measures is the immediate 
dressing of wounds on the older trees with a coat of shellac and 
then with a layer of gas tar. The same treatment may be applied 
to areas of the bark injured by sun-scald, &c. All tools used in the 
excision of cankers, pruning, or other operations, should be sterilized 
with mercuric chloride (1 in 1,000) or copper sulphate. The 
removal of cankers, which should be carried out in the winter, 
defers the spread of the disease for several years if a good callus is 
formed round the edge of the w'ound. The orchards should bo 
reffularly inspected every winter and the necessary surgical 
treatment, exact details of which are given, carried out. Badly 
infected trees arc both unsightly and unprofitable, and should be 
removed and burnt. There is no danger of infection to the new 
trees planted in their place. 

Departmental Activities: Botany. — Jount. De'pt.of Ayric. M Africa, 
v, 4, p. 306, 1922. 

Apple branch bli.ster, caused by Coniothecium nhmnatosporurii, 
has been observed on a number of apple and pear twigs sent to the 
Department for examination. As a rule the branches are not 
seriously affected, but unless preventive measures are taken the 
fungus spreads to the fruit, causing cracking and russeting. On 
the twigs and branches numerous dark specks, generally in groups, 
are formed, and frequently reddish-brown, irregularly raised 
blisters develop. All aflected twigs should be removed and 
destroyed, and a winter wash (1 Ui. of copper sulphate to in 
gallons of water) applied before bud-bursting time. Spraying with 
Bordeaux mixture (4-4-50) before the flower-buds open and again 
soon after the blossoms fall is recommended, and this should be 
followed by a third application when the fruit is well set. 

PltTERILL (V. A.). The biology of Schizophyllum commune 
Fries, with special reference to its parasitism. — rich Bull. 
Dept, of Ay ric. S. Africa, xxv, 35 pp., 5 pi., 5 figs., 1922. 

The occurrence of sporophores of SchhophyUvaa c&mmune on 
living apricot trees in the Cape Province, and the fact that the 
wood was found to Ije penneated by its mycelium, led the author 
to investigate the parasitism, often assumed but never experimen- 
tally proved, of this fungu.s. He found S. comintme occurring 
commonly on dead wood, and also apparently as a wound parasite 
on stone fruit and sometimes on apple trees. Sporophores were 
generally found on parts of the tree suffering from sun-scald, but 
also occurred scattered generally over quite unwounded branches. 
Injuries were generally found in such cases on some other part of 
the tree. The practice of slitting the bark to prevent a bark- 
bound condition, and the injuries intlieted on the roots in the 
process of cultivation, afford a possible means of entrance to the 
fungus, but probably the most common mode of infection is through 
areas in w'hich the bark has been killed and wdiere the healing 
process is protracted indefinitely, as in .sun-scald cankers. The time 
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taken by the wounds to heal and the vigoui- of the trees are factors 
that iniluenee infection to a certain extent, while a deficiency of 
lime in the soil, such as is characteristic of the Western Province 
where these ohservations were made, seems to increase the rate of 
growth of the fungus within the host. 

'I'hc diseased wood was marked by dark, radiating streaks, but, 
though bi-ittle, its liardness was not impaired and it was difficult to 
cut whim dry. Hyphae were abundant except in the older areas 
of infection, where they seem to become disorganized and to 
disappear, as is known to occur in other siiiiiiar cases. The vessel.?, 
wood fibre.?, and medullary rays were frequently blocked by gum, 
probably formed as a ro.sult of the traumatic .stimulus given by (lie 
growing parasite to the, living cells of the wood, which secrete the 
gum into the fil.ire.s and vessels. In its action on the cell walls 
iS. commune -dtacks primarily the cellulose, and does not cau.se 
dolignitication. .Stareh is absent from the cells of the invadeil 
tissues. The mycelium, when grown in pure culture in a liquid 
medium, produced cytase, diastase, emulsin, invertase, raaltase, and 
lipase. It did not produce pero.xidase, gum-hydrolyzing, or deligui- 
lying enzymes. 

The fungus was readily isolated from di.sea.sed wood, and grew 
\ igorously ou a large number of media, the cultures being described 
in detail. Ou media favouring growth the mycelium is at first 
white aud cottony, but later becomes more compact, and finally 
felty, taking on a pink-lnitf colour; on others, as for instance potato 
agar, growth is .slow, there is little aerial mycelium, and the latter 
is almo.st colourless, Sporophores, which are produced in the light 
on a number of media in about SO da 3 ’s, do not develop in darkness 
although m j'celial strands ar\d foliar outgrowths, probably represent- 
ing abortive fructifications, are formed. The hymenium faces 
downwards whatever the direction of the surface of the medium, 
and positive heliotroin.sm was observed in the sporophores in one of 
the experiments. In a comparison made between isolations from 
a parasitic and a saprophytic strain of S. corniiMnie, the author 
foum.l sporophorc formation much le.ss marked in the latter than in 
the former. Pure cultures, completely dried out, remain viable for 
at least two years. Indications wei-e found that wounding the 
mycelium had a stimulating efiect on sporophorc production. 

Spores from a fresh spore-print germinated readilj' in a, nutrient 
.solution, but very feeblj* in distilled water. When fresh spores 
were treated ivith 1 : 1000 copjjer sulphate solution for 7-.0 minutes 
germination was reduced In- about 50 per cent., and it was almost 
completely inhibited when the solution wms strengthened to 1 : 500. 
After twelve days, spores sown in nutrient solutions gave little or 
no germination, but the,v germinated vigorouslj'' again as soon as 
copper sulphate, diluted to 1 : 5000 and 1 : 7000, rvas addeil, 
germination being even better than that of frc.sh spores in a nutrient 
medium alone. 

Inoculation experiments carried out at Pretoria are fully 
descrilied. These proved that S. conunu ne is able, to grow in living 
wood, which it kills, when inoculated through wounds. Of sixteen 
inoculations on stone-fruit trees, twelve were successful, tvhile four 
made on the roots, given shoots, and stems of young almond trees 
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wti’e not conclusive. In every instance the fungus was recovercil 
I'lum the discoloured wood, but a sporophore was only once pro- 
ilueed. Ilrowth within the wood was slow' under the conditions of 
the experiments, reaching only about eight inches from the point of 
iiiDCulation after tw'o j’ears and four months. The author concludes 
that though the harmful ctfeets of tliis fungus may not be immedi- 
ati-h’ apparent, the total damage caused b}' it mu.st be very con- 
siderable owing to the insidiousness of its action and the wideness 
of its distribution. 

OsTBiiWAl.nKii (A.). Phacidiella discolor (Mont. & Sacc.) A. Poteb. 
als Fanlnispilz beim Kernobst. [Phi.cidldkt ilii^olor (Mont. 
& Sacc.) A. Potel). as a rot-producing fungus in core fruit.] — 
Liuuli'-'. Jahrb. der &hu‘eiz, xxxvi, fi, pp. 852-853, 1922. 

During the winter of 1919-20 stored apples and pears were 
attacked by a black rot which ditlered in v.arious respects from that 
caused bj- ^clerotinm ft'ueltgeiKi. The causal organism was isolated 
and identified as Fhafidielhi disi.-olov, iind inoculation experiments 
on different varieties of apples and pears produced the typical 
syiiiptoras of the rot, which include the formation on the skin of 
siuall, oval spots and the development of a leathery consistency in 
the fruit. This is believed to be the first occasion on which the 
fungus was observetl on Swiss fruit. 

W.tl'EKS (K.). Pireblight.— -V«'; Zealand Juv.rn. of Agric., xxiv, 
6, pp. 350-357, and xxv, 4, pp. 21)9-214, 9 tigs., 1922. 

Fii’oblight (Bncillv.e winylovoruf) haS spread continuously since 
Krst reportwl in New Zealand [see this Reviev:, i, p. 22], but is still 
coulined to the North Island. The .stone fruits, moimtaiji-ash 
(/Vc>/'ht;s),,iuneberr 3 ' (AmcfancAier), and Rgnis japoiiica, all of which 
arc occasionally attackeil in North America, have not so far shown 
signs of the dlsea.si' in New Zealand. Pears are the most seriously 
affected fmit trees, and with them the problem of control is more 
coiii[ilicated than in the ca.se of apples. With the latter the chief 
difficulty is the liability of reinfection from diseased hawthorn, 
which is extensively u.sed for hedges iii fruit-growing areas. The 
cradicatiou of hawthorn from these ili.striets is an es.sential factor in 
the control of the disease. 

The symptoms of the disease and characters of the causal organism 
are described. Field experiments have shown that the etlects of 
lilossoni inoculation may not immediately bo maiiifeste.d, but they 
become apparent in the blackening of the calyx-cup when the 
young fruits begin to form. Initial iid'ectioti very commonly takes 
place on the blossoms, and in some districts the disease is known as 
blossom Idiglit '. The discoloration may extend from the immature 
fruit through the .stalk to the spurs or twigs, w'hile any soft growth 
is liable to infection through the punctures of sucking or liiting 
insects. The disease progresses more rapidly in pears than in 
ajjples. having be™ known to kill large trees outright in a single 
season. The young liark of apple tree.s is more easily penetrated 
than the tougher hark of old trees. 

The formation of cankers and the overwintering of the bacilli iu 
the so-called hold over cankers arc discusseil, and it is pointed out 
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that wliile excisiun ut' such cankers is naturally a most important 
iiietliod of control, the dilliculties connected with this operation i,i 
New Zealaml appear almost insuperable, chiefly in view of the fact 
that the (ji'fraiiism lias Ijeen shown to be capable of winterinjj over 
in liawthoin cankers as well as in those of fruit trees. 

Direct surilij^ht lias been proved to have a very de.stroctive eftect 
on tlie bacilli, which begin to succumb to the action of the rays in 
Jess tlian an hour. They can withstand ordinary desiccation, as in 
thin, dry fllm.s of water-diluted ooze, tor aliont eight elays. Fintiicr- 
more, all strains are not equally pathogenic, and temperature has an 
iiiflneiice uii suo'essl'nl ird'ection. 

On the whole, the author does not consider that the organism is 
likely to possess tlie jxiwer of surviving in an actively infective 
condition when tran.sportcd over long distances by natural agencies. 
On the other liand, he lias found that the bacilli can live for nine 
months in pure water witliout entirely losing their power of in- 
jection. Firelilight can only liave been introduced into New 
Zealaml, and carried over (lie long distances to wliicli it has spread 
ivithin tlie coniines of I, hat country, by liuman agency. Eveiy pre- 
caution must be taken to ensure, lirstly, that tlie disease shall not 
cross Cook Strait, and, secondly, tliat it is contincl witliin tlw 
notified l.ioundaries to infected areas. The legislative measures 
taken with a view to deflning the infected areas and securing treat- 
iiient within thi'se areas are mentioneil [see tliis llecki'', ii, p. 144], 
but legislation imi.st be su|iported by the co-operation of the jieople 
if flreblight i.s to be prevented from reacJiiiig all parts of the 
country. 

The onl\’ sati.sfaetoiy method of controlling firebliglit is tlie com- 
plete removal, well before the hlo.s.soming perio'l, of all diseased 
portions of the att'eeted tree. Tlie wounds made by cutting and 
^craping should lie disinfected liy swahljiug with a 5 per cent, 
'■olution of tonnalin or lysol, or one part each of cyanide of mercury 
and bichloride of mercury to 1,000 parts of water. After steriliza- 
tion, the wound should he painted with a mixture of creosote and 
tar. or with white lead paint, preferably the former. The steriliza- 
tion of all implements in one of the above-meiitionc<l disinfectants 
i.s also es.sential, 

J.tCKso.v (H. S.l. Pear blight control is feasible. — Anier. Fri.nt 
firuiver, xlii, 8, jip, S, 27, and .29, 1 fig,, 1922. 

iriic solution now most commonly recommended foi- the disinfec- 
tion of the wounds caused by the e.xcisloii of the cankers of pear 
lilight [Hacill’'ii urni/lin'iires] is one part of corrosive sublimate and 
one part of cyanide of mercury to five hundred parts of water. The 
solution must not be kept in metal contriiners, lint .should be 
carried in a liottle and applied with a sponge. It may also be used 
for the sterilization of the tools. 

It is now liecoming generally known that the following varieties 
of pears, in addition to the Kieltiir [see tlii.s Re.rittiv, ii, p. 125], are 
resistant in the sontliern States : Garber, Tyson, Meckel, and Konnee. 
The so called .Japanese seedling, Pyrvs mrotiiM, has come into 
general use as a root stock, and for the same, purpose tlie highly 
resista’ t P. I'smrk'wk may lx; used, while a very promising 
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ChiiiefO species is P. co.lleryana. These desirable foreign varieties, 
hotvever, are available only in limited ijuantities as yet and will 
probably have to be grown on a larger scale in the United States. 

OsTEKWALDER (A.). Versuche zur Bekampfnng de Weissflecken- 
kraukheit der Birnbanme und Blattbraune der Quitten. 

[Experiments in the control of white spot disease of Pear trees 
and brown leaf of Quinces.]— /atiw/ir. Julo-h. dvi' Sdiveiz, 
xxxvi, 6, pp. 839-841, 1922. 

IVliite spot disease of pear trees \ilyriiaphaerellii, atuil/ iik], which 
is greatly on the increase in Switzerland and attacks a number of 
well-known commercial varieties, can be satisfactorily controlled by 
two applications of i-5 to 2 per cent. Bordeaux mixture, the first 
given (luring the latter lialf of May and the second two or thii’e 
weeks later. 

Similar treatment wa.s also found (ilfectivc in the control of 
Eiitmaopezha aonmeri Kleb. [PibivM nKiculatn (Lev.) Atk., 

■ EiitomoajXirivm mum.hitv.ni. (]./?v.)], wliicli has causcrl severe 
damage to (pnnees during recent years. 

til NNI.XGHA.U (G. H.). The significance of apothecia in the control 
of brown-rot of stone-fruits. — Xev.' Xealand J'l'/rn. nf Aijri.it., 
xxv, 4, pp. 225-230, 1 fig., 1922. 

Th(! apothecial stage of Sderoliiiiu ciiieiw was found for the 
first time in New Zealand in 1922. Between tlie lltli and 30tti 
Sf-ptciiiber numorou.s specimens were olitained on iimmmied pcaclies 
and nectarines. Tlie trees were in blossom the wliole of this period, 
blossom infection first becoming noticeable on 30tli September. 
On loth September plum mummies iu an orchard near Christchurch 
also developed apothecia. Blossom infection was observed in this 
case on 29tli September. Some of the mummies were tliose of the 
preceding sea.son’s fruit, while others ap[ieared to lie more than one 
season old. 

Details of the structure of thi-* mnminies and apothecia are given, 
tlie microscopic characters of the latter being stated to agree in 
most respects with the descriptions of the European form, 

On lath September ascospores were isolated and inoculated into 
apple fruits, half of which were rotted at tlic cml of ton days. No 
conidia appeared on the surface until eighteen days later, the fruits 
aieanwdiile turning dark and assuming the cliaracteristic appearance 
(if lir(.)wii rot. 

Showery weatlier, accompanied by warm days and cold nights, 
appears to favour the development of apothecia. Tlieir nnniber 
decreased witli the depth in the soil at which the miiinniies were 
buried At a depth of 3 in. only' one apotlieciuin ivas produced, so 
that a depth of soil exceeding this amount m.ajr be regarded as 
a directly inhibiting factor. All tlie specimens were found in hard 
and compacted soil, these conditions seeming to be essential to 
their production; recently cultivated soil did not yield any 
apothecia. 

In addition to the treatment by spraying already advised [see 
this Pti-iew, ii, p. 165], the removal, 'luring pruning operations, of 
ail iminimies, cankered limb'S, and sickly laterals, which should be 



burnt whenever possible, is recommended, and also cultivation of 
the soil after pruning but Ircfore blossoming, compacted soil beinw 
fii'okeu by hand if necc.ssary. 

HAMJroXD (A. A.). Sprayingf experiments for brown rot of stone 
fruit (Sclerotinia frnctigena). — Jount. Aijric. Vk'luriu, xx. 3 
pp. 182-189, 1922. 

The following preparations were used against ^lerotiaiu 
frudUieii" in a serie.s of comparative experiments on plum, peach, 
ami t'lierry trees in an orchai'd at Seville, Australia. (1) Bordeaux 
mixture used at a strength of 12-8-80 tor pre-blooming, and of 
3-9-50, 3-3-50, and 3-3-40 tor late sprayings. (2) VVobuni 
Bordeaux, i.c. 13'“5 galls, clear lime water, and 1 lb. blucstone, 
made up to 80 galls, with fresh water. (3) Acetate of copper 1 lb, 
to 13 galls, water for pi’e-blooiniiig spray, and 10 oz. to 40 galls, and 
1.') oz, t<i 40 galls, for late sprays. (4) Home-boiled lime-sulphur, 
26° Baurad (specific gravity 1'220), used 1 in 9 as a pre-bloominv 
spray. (.5) Self-boiled lime-sulphur 15-15-80 used as a late spray, 
(6) Sulphur sprays, incluiling atomic sulphur, atomized .sulphur, 
and home-made sulphur Wit,sh (casein, skimmed milk, ami flour 
paste being used as spreaders in the last named). For cherries 1) 
galls, of lime-.sulphur (26° Baume; were added to the lionie-made 
sulphur and skimmed milk wash, and for late spraying for peaches 
1 gall, lime-sulphur was ailded. 'I'lre, liome-made sulphur washes 
contained 10 lb. of dry sulphur to 80 galls, water, an average of 
2To galls, being ased per tree. 

Xone of the spray mixtures caused any injury to fruit or foliage 
except Boi'deau.x mixture on peaclie.s. No ditlerence was observed 
in the efficacy of any of tlie .sulphur spray.s without lime, which 
ha\ (‘ tlie advantage of being clean, safe, and suitable for u.se late in 
the season. They do not, however, .adhere as well as lime-sulphur, 
and are therefore better adapted to hairy-skinned fruits, such as 
peaches and apricots, tlian to cherries or plums. Bordeaux mixture 
or boiled lime-sulphur maj- safely be u.sed for the linst .spray for all 
stone fruits except apricots. Cherries should receive their first 
spraying when 10 per cent, of the blossoms are open, being very 
•susceptible during flowering to the attacks of the fungus, The 
.second application should be given immediately after the fruit sets. 
Peaches and plums do not appear to be liable to attack during 
Ijiossouiing. All kinds of fruit arc apt to become infected about 
ripening time, and the final applications of the spraj-s should be 
given as late as possible consistent with clean fruit at harvesting. 
Copper acetate, hesiiles being the most expensive of the preparations 
tested, was also tlie least eftective. Exclusive of labour and fuel 
the approximate cost of 81)”galls. of sclf-ljoiied lime-sulphur was 
3 shillings, while tiie .same iiuautitr' of copper acetate worked out 
at 7 to 9 shillings according to the strength used. Sulphur wash 
and casein (home-made) cost only Is. Hid. per 80 galls., while 
atomic and atomi/.ed sulphur each cost 8s. 4d. 

I'hc writer believes tliat the control of the fungus ly spraying 
in a wet season would he extremely difficult owing to the rapidit}’ 
of fructification and spread. It .should lie attacked and eradicated 
in diy “ asoiis unfavcurahlc to its development. 



Ml'LT.EK-Thuhgac (H,). Weitere Beobachtungeu iiber die 
Blattbraane der Kirscbbauine. — [Further observations on 
leaf scorch of Cherry trees.] — IaiiuIv. Jahrh. der Srh'Keh. 
xxxvi, 6, pp. 822-824, 1922. 

Leaf scorch of cherry trees, caused by the fungus Gnomimia 
, fijtlii'ostiynm, varies considerably in prevalence and intensity 
iieiording to the locality. Generally S])eaking, the disease is more 
^^■vel’e in valleys than in elevated, sunny situations. Meteorological 
conditions during the spring, however, play an important part in 
the development of the fungus. The pcrithecia contained in the 
(lead leaves which remain hanging on the tree all the winter 
reiiuire periodical showers for their development and for the 
liberation of the six)res. Hence after a dry spring there may be 
(iTily very slight infection compared with th.at resulting from wet 
weather during the growing season. 

The symptoms of the disease are also very variable, ranging 
from the typical large, ycliowish-hrown siwts to a reddish discolora- 
tion. The latter occurs when the fungus penetrates the petiole 
only, presumably through the glands, with tlie result that the 
sugar cannot pass through the petiole to the branch and therefore 
accumulates in the leaf. In such cases the leaves, not being directly 
attacked, are able to contiime their functions for a time but 
gradually disturbance.s in metabolism arise which cannot be over- 
come. 

It was observed in various cases that trees whicli had been 
severely injured in one year completely recovered in the next. 
.Vtniospheric conditions not being suflicient to account for the 
change, the matter was investigated with the result that Gaoraonia 
irtithi'Oftomu was found to be attacked by Trirhothecitun roeetrin, 
which had comiiletely destroyed the iierithecia of the leaf scorch 
organism. Experiments are in pi'ogress to ascertain whether this 
valuable means of biological control can be utilized on a largo scale. 

OsTERW.vi.ni'R (A.). Bin Versnch zur Bekampfung der durch 
Fseudopeziza ribis verarsachten Blattfallkraukbeit der 
Johannisbeerstraucher. [An experiment in the control of leaf 
fall disease of Currants caused by rihis .] — 

Landw. Jiihrh. der Gehivei'.. xxxvi, 6, p. 838, 1922. 

Excellent results were obtained in the treatment of tlii.s disea.se 
111 1918 by the application of 1-3 per cent. Bordeaux mixture to 
susceptible White Versailles currants. The sprayed bushes re- 
mained completely healthy and gi'een until October, in striking 
contrast to the untreated controls, which lost their leaves at the 
beginning of September. 

^I.vx.VRESi (A,). La ‘ Sphaerotheca mors-uvae ' (Schw.) Berk, 
nell' Emilia. \Sj)}iaerotliee(> mors-urae (Schw.) Berk, in 
Emilia.]— Jf-'r. P<doL Fey., xii, 7-8, pp. 83-84, 1922. 

American gooseberry mildew {Gpliaerotlicea mors-t'.vac) was 
first observed in Italy in 1914, when it was found in the Pavia 
district. In 1920-21 it spread to the district of Novara and in 
1922 Asti and Casale were reached. In July of the same 
year the author found the fung<is on gooseberiy and currant 
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bushts ill Eiiiilisi, where they are cultivated chiefly for j-aui-uiakiu;_r 
purposes. It is thought that the disease wa.s introduced on plants 
imported from other regions of Italy two j'ears previously, 
Althone-li many hu.shes are affected it does not seem to cause as 
much dama;;e as elsewhere. Tliis is believed to be due to tha 
ciiec'ctic control measures carried out by growers, wliich consist 
of frei|uent pruning, and several sprayings with lime-sulphur or 
Bordeaux rni.xlure (4 to a per cent.) during the resting period, 
followed b)' the ap)iHcation of more dilute solutions during the 
growing .season. 

OsTERWALDEi: (A,). Versiiche znr Bek^mpfung der Didymella- 
kraukheit an Himheerrnten mit Bordeaux- and Schwefel. 
kalkbrtihe. [Experiments in the control of the Dah/raelhi 
disease of Ka,ST)berry canes with Bordeaux mixture and lime- 
sulphur.]— //((ndye, JdJtrh, (lei‘ Schweiz, xxxvi, G, pp. 848-849, 
11 ) 22 . 

No sati.sfaetory method of conlrolliiig the die-hack of ra.spl.ierry 
canes due to Didyntell'.i a/iplumfii ha.s yet lieen devised. The 
results of experiments at Wiidenswil with copper sulphate, 
Bordeaux mixture, and lime-suiphur were all negative. 

WEtSS ((.'. 0.). Diseases and pests of Raspberries. — Better Fruit, 
xvii. 0, pp. r-8, 1922. 

This article contains note.s on the principal diseases oF raspherrie.s 
in the State of Wa.«hington. Crown gall [Bmieriuni tuwefacleiis], 
the symptoms of whicli are de.scrihed, is increasing in severity 
every j'ear. and can only he controlled by the nsc of ahsolutelj- 
[lUre stock for planting. Under Quarantine No. G of tlie Washing- 
ton State Uepartment of Agriculture it is a mi.sdemeanour to take 
an}’ plants from infected fields. 

Mushroom rot {ArmiUaria mellea) causes considerable damage in 
the older fields, the. plants being attacked at the crown and roots. 
The progress of the disease is slow, and several years may elapse 
before the actual deatli of the plants. The rliizomorplis of the 
fungus frequently grow througli the soil from hill to hill along the 
row. The disease is most prevalent on newly cleared land, on which 
raspberries should not he planted for at least three years. Affected 
huslies shoul(-l l)e luirntaiid the soil where eacli plantstood removed 
to a depth of two feet and a diameter of two to tliree feet. This 
hole should be refilled from .some other part of the field where the 
di.sease iloe.s not occur. 

Anthracnose (Plectmlmella veneta) YGloeos'im'mra venetum] has 
not yet caused such serious losse.s in the north-western as in the 
eastern distriet.s, and may gpnerall}' be controlled by cutting out the 
diseased canes. In severe cases, however, .spraying should be 
carried out as follows : (i) before the opening of the buds, Bordeaux 
mixture 5 -5-50 with 1 lb. of resin fish-oil or whale-oil soap; (2) a 
fortnight after flowering (when the fruit is about half grown) 
Burguiidj' mixture (CuSIQ 2 Ih., Sal soda 3 lb., water 100 gallons), 
also with the addition of the .soap. Stock from infected fields should 
on no account he used. 

Spur blight {Myeo‘ ohaereUa rvhiiut) is a common trouble on the 



iL-.'i riispl)(jny, especially the (Jutliliert and Antwerp Mirieties, The 
Prst symptom is the ajjpearance of chocolate-coloured or purplish- 
Piown areas on the young canes, usually just lielow a hud. In the 
winter the affected bark turns white and becomes shredded and 
loose. About mid- winter the spores of the fungus develop on the 
Park, in readiness to start the new infections in the .spring. The 
ili-ease may be controlled by three applicatioirs of Bordeau.v mixture 
2-3-50, plus 2 lb. of fish-oil soap, starting when the new shoots are 
fi to 8 inches in height. 

AtPVlT (.J. A.). Banana stem and fruit rot.- Plnlipii. Aifi'ic., x. 9. 
pp. 411-422, 1922. 

From 1919 to 1921 investigations of the stem and finit rot of 
hauanas caused by Gloeo^ponc'in 'mOiarnm were carried on at 
the f.os Banos College of Agriculture, where some thirty varieties. 
i!i 0 .stly foreign, were attacked. Of the native varieties the sweet 
Iraiianas were generally the most susecptililc. Alxiut 1,5 per cent, 
ef the bunches tvorc infected. Tlie fungus was found not only on 
tinrifie fruit hut also on stored hananas, especially if the skin of the 
latter tvas bruised or moist. The infected fruit was sour in flavour 
iind had a characteristic smell. 

The earliest c.xternai symptom of the iliscase consists in the 
apl'iearance of small, black, circular specks on the skin at the distal 
cuds of the ‘ hands ’. Similar spots may also develop on the 
dowers, and later on the .stalk of the bunch becomes infected. Tire 
sjiecks become sunken and merge into one another, thus forming 
larger spots, which, in severe cases, may cover the entire fruit, In 
tliese confluent, dead areas bright red groups of .spores ilevclop, at 
first moist, but later liardeniug and becoming dry. Infected fruits 
I'ipon prematurely, turn black, and decay. The stem becomes 
stunted and dry, and the leaves drotjp and shrivel. 

Inoculation experiments witli pure cultures were conducted both 
ill the field and in the laloratory, and .showed that the fungus 
roaiiilj" attacked wounded fruit, Imt the incubation period dift'ereii 
according to the variety of banana tc.sted. In susceptible kinds it 
was usually fi to 11 days, whereas in the more resistant varieties 
syiiiptouis did not appear iu some cases until after 24 days. In 
iiecdle-prick inoculations a longitudinal black .streak develops from 
the wound, and the surrounding areas become watery. Immature 
fruits, especially when on the bunch with the inflorescences still 
attached, wei-e found to take the disca.se more readily than, mature 
fruit from which the iuflore.scencc had fallen. Humidity fa\ ours 
infection. Natural infection may take place through the wounds 
caused liy cutting the bunches. 

The morphological charactcr.s of the fungus are desorihed. In 
form, structui-e, and colour the .spores corresponded closely with the 
df.'Cription given in text-books, but thej’ measured 13-5 to 15.5 b\“ 
•Vj to 7-5 ji instead of 10 to 12 by 4 fi, a.s previousl 5 ' stated. There 
Were slight differences in the gi’owth of the fungus on the various 
media used, but the spores and mycelium produced were micro- 
scopically identical in all eases. In cultures on the same meiliun; 
tlie organisms isolated from different varieties of lianaira were 
indistiuguish,ahle. 
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The followiiiif precautionary measures are recommended. In the 
absence of facilities for immediate tran.sport and con.sumption only 
resistant varieties, the names of .several of which are given, shoul’l 
be planted. Resistant varieties should be spaced 3 by 3 metres 
apart, and susceptible varieties 4 by 4 metres. Resistant and 
susceptible varieties should not Ite intcrphintcd. Sweet varieties 
should be planted, whenever possible, in .separate fields, and the 
planting of the susceptible foreign sweet vai-ieties should be discon- 
tintted. The fruit should be stored in a well ventilated room, the 
susceptible and resistant varieties being kept apart. In gathering, 
the rachis must not be cut close to the fruit, and the cuts should be 
smooth and clean. (Jreat care must be taken not to bruise the fruit. 
Ants and other insects should be kept away from the fruit, as they 
may act as carriers of the spores. Spraying the fruit with Burgundy 
mixture is Ijeneficial. 

(Irtox (W. a.) iV Meier (F. 0.). Diseases of Watermelons. 

— I'.iV. Depf. Arjrk'. Farmi's’ Bidl. 1377, 81 pp., 31 figs., 1933. 

A brief popular account of watermelon diseases in the south- 
eastern States is given, a description of the symptoms and appro- 
priate measures of control being furnished in each case. Wilt 
(Fu«(iriiW)i itivcfim,) necessitates strict attention to cultural 
measures, the most important of which is to keep infected soil free 
from watermelons for a period of ten or twelve years, or even 
longer. The u.se of organic manure should he avoided and care 
taken to prevent drainage water from infected field.s reaching the 
crop. Resistant varieties, c. g. Conqueror, have been bred, but they 
are not recommended for general use at present. 

Gummy stem blight (ilycosphaerdla I'itridUm) is increasing in 
importance in the Middle West as well as in the south-eastern 
Stales, being particularly severe under conditions of abundant rain- 
fall and high temperature. There are indications that the disease 
may be reduced by seed treatment, Imt its control has not been 
adeijuately studied. Ground rot (Selei-otiuni l•olfsii), so called 
because it atfects the, side of the fruit next the ground, is the cause 
of considerable losses in Georgia, Florida, and South Carolina, It 
also attacks the roots and cause.s wilting and death of the whole 
plant. Seed treatment and crop rotation are recommended, hut the 
latter is troublesome on account of the large number of hosts of tlie 
fungus, Anthracuose {Ciil.letotrichum kigenariam) may be con- 
trolled by spraying the vines with Bordeaux mixture 4-4-50 and 
by seed treatment with f in 1,000 corrosive sublimate solution. 

.Stem-end rot (Diploflui sp.) [D. taherieda, .see above, p. 256] has 
caused very serious losses iu- transit during recent years. Thorough 
fielil sanitation and stem-end disinfection with starch paste and 
copper sulphate are the be.st measures of control. 

Minor diseases which are occasionally encountered Include leaf 
spot {Macrosporiniii. [Clados/joriu'in] ccicumeniiani), bacterial wilt 
[Baeilli’i' tmeheiphilua). downy mildew (Pseudo‘i)ei'onospora caben- 
sis), leaf spotting due to lack of potash, and hlossom-end rot caused 
by the same Dipiod'ia that jiroiluces stem-end rot, and also by other 
fungi. 
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DoEAN (W. L.). Laboratory studies of tbe toxicity of some sulphur 
fungicides.' — N'ev: Hampshire Agric. Exper. Stat. Tech. Evil. 
19, pp. 3-11, 1922. [Abs. in Exper. tiUd. Record, .xlvii, 3, 
p. 243, 1922.] 

Inve.stigations were conducted to determine the conditions 
necessary for lime-sulphur solutions to exhibit a fungicidal action, 
since these solutions have been found to vary in their toxicity to 
apple scab (Veniuria imeqiuilis) in New Hampshire. Ditf'erent 
concentrations of lime-sulphur were sprayed on glass slides, allowed 
to dry for 24 hours, and then conidia of V. inaaiualis .suspended in 
.listilied water were sown on the slides. On examination 24 hour.s 
later, it was found that the lime-, sulphur had not prevented the 
^fcrinination of the spores. 

It is stated that lime-sulphur, when clricd on a tree, remains on 
the sprayed surface in the form of free .sulphur, calcium thio- 
sulphate, calcium sulphite, calcium sulpthate, and calcium carbonate. 
The toxicity of calcitim sulphate, calcium sulphite, .sulphur, and 
precipitated sulphur was testeil, and it was found that calcium 
polysiilphide decomposed mo.st rapidly and decreased in fungicidal 
t'dicienoy when dried slowly. Sulphur was toxic only in the 
pre.sence of oxygen, and its toxicity increased with rise of tempera- 
ture and length of exposure. Precipitated sulpliur proved more 
toxic to the conidia of V. iruieeiualis than finely ground .sulphur, 
and acted at lower temperatures. Kiingi were found to vary in 
their susceptibility to the toxic action of the snlphur. 

Zur Saatgntbeizung. [On the disinfection of seed.] — Xachrichienll. 
deutsch. Pflanzensclraizdieiid, ii, 10, p. 88, 1922. 

.According to a statemc.nt issued ou September 13, 1922, by the 
Bavarian Ministry of Agriculture, the winter rye seed sown last 
imtimin was attacked in an unnsually severe degree by Fusariim. 
Saiii]iles examined by the National 1 nstilute tor the Cultivation and 
Protection of Plants at .Munich showed 80 to 90 per cent, of in- 
fection. The following fungicides are recommended for rye seed 
disinfections : fusariol (Fikentscher, Marktredwitz, Bavaria), ger- 
misan (Sacchariufabrik, Slagdeburg), and uspulini (F. Bayer & Co., 
Leverku.sen). 

Kasai (M.), TJeber den anf der Binse parasitisch lebenden Pilz 
Cercosporina jtincicola sp, n. [Tbe fungus Cercosporliut j v.nci- 
colo, sp. n. parasitic on the Rusli.] — Her. Ohara Inst, lanclv. 
Forsch'ungen, ii, 2, pp. 225-231, 3 pi. (1 col.), 1922. 

The rush Jnaeus effusus var. deeipie/is, which is extensively 
cultivated in Japan for the manufacture of mats, has been attacked 
for at least the last twenty years by a stem .spot disease. In the 
summer of 1921 the author visited one of the principal aft'eeted 
localities (Bingo, in the province of Hiroshima), and also examined 
a number of cli.seased specimens submitted to liim. In tbe following 
summer tbe causal organism, which was constantly present on the 
afi'ected stems, was identified as a species of Cercosixiriim. 

The author states that the only allied fungus known on the ru.sh 
is Ci’ixosjjvra. junciiui Sacc. from Ontario, but the species discussed 
in the present paper dift'ers from this in the. s 3 'mptoins of the 
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disease which it causes, as well as in the struetiire of the conidio- 
phores, dlmefisions of the conidia, Ac. Aloout twenty years amj 
Hori found iVuctitications of a Cercosjmv on diseased rushes in 
Japan and proposed to name the fungus C. jvAici. This, howevei', 
he did not do, and as it is highly probable that Hori’s fungus wa^ 
identical udtb Ibe present one, the author names the latter Gen u, 
iia juncic'ila Hori & Ka.sai ap. n. 

'Die disease, which is confined to half-grown plants, does not 
appreciably disturb their metabolism, since the mycelium does not 
extend far from the point of infection, and large portions of thi 
stem, between tlic sitots, remain i|uite green and healthy. Affected 
stems continue to grow without bending, auel are normal in appear, 
aiice c.xcept fur the spots, T’Ke damage caused by the disease is 
noticeable chielly in the finished product. Tlie mats woven froii 
<liseaseil rushes are spotted and unsiglitly, and this greatly detracts 
from their commercial value. 

Tlie spots are irregularly distributed over the middle portion of 
the stem. At first they are extremelj' minute and invisible to the 
naked eye, but later they iiici'ease in size and become somewhat 
depressed owing to shrinkage of tlie affected tissues. They are 
very variable in shape, often confluent, whitish to ashy-grey in the 
centre, and surrounded liy a dark-red or brown edge. The central 
portion, on which the eonidiophores are borne, may measure up to 
about 7 liy 3 mm, 

Tlie mycelium is ordinarily hj'aline and profuse!}^ septate, but in 
places tlie liypliae often swell into brown, vesicular cells or groups 
of cells. This appears to represent a perennial mycelium, am] 
a .similar dcveloiimeiit is also found in jiure cultures on rusli 
decoction, 

The eonidiophores may bo observed on almost all diseased plants. 
They are yellowish-grey in colour, and emerge from the stomata iii 
exiianiliug clusters. Tliey are sometimes elongated, measuring 10 
to 28 by 4 to 3 II, somewhat thickened at the base, generally 1- or 
2-, and occasionally 3-.septate ; and sometimes short and bulbous, 
only 4 to 0 by 4 fi, and non-septate. In very moi.st air miicli 
longer eonidiophores, with nnmerons septa, are formed ; the 
.separate segments in this case often break off' and resemble spores. 

Tlie conidia of tlie fungus, which arc sparselj* developed, and are 
extremely difficult to detect on dried specimens, arc borne partly 
on the apex of the conidioplwres and partly on suli-apical lateral 
protuberances. At firest the}’ are narrow, clavate, and non-septate, 
but later they beeome pointed and .3-septate, and are sonieivhat 
thickened at the basal end, where a button-shaped, rudiiiieiitar_v 
‘loot' also occurs. T'liey are hyaline, or occasionally very pale 
green, and measure 23 to 48 by 2 to 3 /r. The length may increa.se 
to two or three times the normal in a humid atmosphere, but the 
breadth remains unaltered. They arc very easily detached from the 
eonidiophores, and germinate in a few hours in water. The genu- 
tubes penetrate through the stomata. 

Tlie best means of controlling the disease i.s to collect and burn 
all infected material at harvest time, and to use only healthy cut- 
tings for propagation. If the cuttings have been exposed to 
infection, the stalks (out not the roots) may be immersed for a few 
minutes in Bordeaux mixture. 
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aicerche e studi compiuti o in corso presso la B. Stazione di 
Patologia vegetale. [Research work and studies, completed 
or in prowress, at the Royal Station of Plant Patholog}’.] — BoH. 
‘DV’iisiUe R. StaQ. Put. ret/., iii, 10-12, pp. 120-124, 1922. 

A brief account is given of further work by Peyronel on 
iiiycorrhiza. He lias extended his investigations from cereals to 
a large number of cultivated and wild plants, particular!}- her- 
l.iaceous ones ; no list of these is given, however. Ho lind.s that in 
nearly all mycorrhiza-bearing roots two distinct mycelia are to be 
found, at least in the epidermal region. One of these resembles in 
its morphological characters some of the Phycomi’cetes, and is, he 
tliinks, the mure important of the two, judging from its develop- 
ment and behaviour in the radical tissues, but it has so far not been 
possible to grow it in culture. The other is a KhhicUniin which 
lie considers probably identical with Rkr.octonUi whiiu, and 
perhaps also with a fungus w'hich seems widespread in northern 
countries, especially Germany, where it is supposed to damage 
garden plants, and which is known by the name of ‘ A'erineh- 
rungspilz’ {Mon'dlapm aderMdl Ruhlaiid). Tile RIii:octonia in 
ijuestiun Inas been isolated from many plants and grown in culture, 
Un potato tubers it resemldes typical Rhizodonia eolaai ; in culture 
its behaviour is the same as that of the endophytes of orchid roots, 
and like those it produces a ([uautity of il/yiu7i«-liko conidia, such 
as described by Petri on the mycorrhixal mycelium of the vine and 
olive. Aiteweystis mdkif was found freiiuontly on the roots of 
.1 number of herbaceous plants. 

Besides these fungi, which Peyronel regards as probabl}- truly 
inycorrliizal, inasmuch as no pathological effects are produced by 
their growth in the roots, several others were nearl}- ahvaj-s met 
with, espeoiallj' in the older root-hairs and epidermis some distance 
from the growing apex. Particular mention is made of a yufuritijit , 
a Hyphomjeete not yet determined resemhlmg Dkhiuiupsiii 
and a Pylldirin. Though probably only .semi-parasitic, 
it is possible that these fungi may under favourable conditions 
lieiietrate into deeper tissues and do some damage. 

From observations in the valleys of Piedmont, Peyronel considers 
that some ectotrophic mycorrhiza of trees, .such its that found on 
Liukc (kekhnt, arc represented by a Rhlzactottlu identical with, or 
similar to the one already discussed. On A/aas (•ii'idis ho has also 
found an ectotrophic mycorrhiza iu .addition to the characteristic 
tnljcrclcs. These he proposes to discuss in a future paper. 

Deuakke (J. B,). Kernel spot of the Pecan and its cause. — 

t’.iS'. Dept. A(jrie. Bid/., 1102, 15 pii.. 5 figs,, 192.2. 

The kernel spot of pecan, a common disease in the southern 
btates, was attriliuted by Rands to Conw/hyriinii ai.ryoijeav'itt, and 
iiy Turner to insect punctures. The author carried on a series of 
i'X})crimKnts with two varieties of pecan encased in wire cages, in 
"Inch the effect of S(jntliern stmkbugs (A'f:«r[' rirklula) on the 
nuts was determined. 'I'he re.sults of the tests led him to the, con- 
el asion that the pecan kernel .spot is due to the action of the insect 
in meehaiiically rupturing the host cells, sucking the plant jvtices, 
injecting to.xic substances into the ti.ssiies. or all three types of 
injui'v cumbined. 
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JfASEN'oHRL (R.) & Zellser (J.). Chemiscbe Beziehungen 
zwizchen den hbheren Pilzen nnd ihren Substraten. [Chemical 
relations Iretween tlie higliev fungi and their substrata,] — 
MoiudAefh; fiir Chemie, xliii, pp. 21-41, 1922. 

The water e(jnteiit of a fungus is generally higlier than that of 
its host. K and PO4 are the principal mineral constituents, Ca 
low, Na very low, except possibly in some coprophilous fungi, and 
Fe ahvaj's present, though sometimes in very .small quantitie.s. 
The constitution of the substratum does not inhuence the com- 
position of the a.sh in fleshy fungi. Xew ash analyses are given of 
tlie following: l\ib)didus mici'oloma, Polijjxinig fonienturiv.s. 
P. htimilig, and An I'icul'irin meseiUericu. In these K is lower and 
Ca higher than in fleshy forms. In Trameles swweolem, Polyimus 
ifiniarliig, and P. fomeutai'ins CaSO^ is specially high, while 
Poly si ictus mici'olorfM i.s very rich in MaCl. 

A number of o-Kperiments were conducted to compare the osmotic 
pre.ssure in ditt'erent fungi and their hosts, and in almost every 
case the osmotic pressure of each soluble constituent present was 
higher in the fungus than in tlie host. 

Experiments carried out with a view to detecting cellulose- or 
lignin-.splitting enzymes in I‘oLyponig igniarhis, P. hirsvtns. 
Ti'amcics snaveolens, Lencites saepiaria, nnd ArmiUariii mdlm 
gave negative re.sults. Analyses were made of a specimen of oak 
on which F. ifiMucim had been parasitic. 'I’he tree had lost 74 
per cent, of its weight and the whole of its starcli, sugar, and 
tannin. Otherwise its composition did not difter in the relative 
proportions of the different constituents of the cell membranes, &c., 
from that of the healthy oak, allowing tliat the material of the. oak 
was taken up cipially by the fungus, without selective attack on 
any particular substance. 

Kentish Wrioht (0.). The action of yeast-growth stimulant.— 
Blocheut. Joiirn., xvi, 1, pp. 137-142, 1922. 

tVildier.s’ observation that certain yeasts can only grow at the 
expense of ammonium .salts provided a heavy inoculation is em- 
ployed, or a small quantity of organic material (‘bios') added to 
the medium, has been continued by Williams and Bachman [1919J. 
These authors suggest that ‘ bios ’ is identical with the water- 
soluble B or anti-beri-beri vitamin, but the case for tlie identity of 
the two principles is not generally regarded as proven. 

Lemon juice freed from citric acid added to a mineral nutrient 
solution in small (piaiitities enables a yeast to grow which could 
not develop in its aksence. The amount of water-soluble B vitamin 
in lemon juice being very jimall compared with that in yeast 
extract, an investigation was undertaken to ascertain its effects on 
tlie growth of yeast in iiiineral nutrient solutions. 

A scries of tubes was prepared containing the following .solution 
with increasing percentages of lemon juice: saccharose, 20 giii.; 
(KH,],,SO,,3 gill. ; KH.,P04,2 gm. ; CaCI.,,0-2>5 gm. ; llgSO^, 0-25 gin.: 
and di.stilled water 1,(100 cc. A similar series of tuhe.s was prepared 
omitting the (NH4).,S04. The yea.st employed was a pure culture 
of a baker’s yeast. It was found that no growth took place in the 
mineral initrient solution unles-s 3 per cent, or more of lemon juice 
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was added. The rate of growth more or le.s.s directly pro- 
portional to the amount of lemon juice used, up to about 1.5 per 
(■eiit. After the yeast i-eached a concentration of five or six niillion 
cells per cc. it was able to continue growing freely in the 
(N'H^)..S 04 tubes without the appearance of involution forms and 
^^■ith no film formation. Wlien the concentration had not reached 
this point after six da 3 rs, involution foniis began to appear in the 
(XHjloSO^ tubes and hj’ the nintli da^' a heav^' film wa.s produced. 
Apparently after six or seven daj's the cells in smaller concentra- 
tions than five or six million per ce. arc able to adapt thera.selves 
to the use of (NH^),SOj but onlj' so that film formation results. 

Another .series of tube.s was prepared with incre-asing percentages 
of ai]ueous yea.st extract instead of lemon juice. It was fonud that 
the yeast extract was about ten times as etfective as lemon juice in 
promoting growth, although its nitrogen content is more than 
thirty times as great. The jmast experiment confirmed the previous 
one in showing that the rate of growth is independent of tint 
presence of (XH^joSO, during the carlj’ period of the cultures and 
ilepcnds on the concentration of the ‘ bios ’ until the yeast has 
n aohed a concentration of about five or six million cells per cc , 
after which it proceeds further in the presence of (NH^).,SOj. 

Before proceeding to investigate the geneiai tpie.stion of vitamins 
bv stutlying the biological proc(;sses in a j’east on these! lines, it is 
iiecessaiy to be satisfied that ' bios ’ i.s actually a vitamin. The 
present investigation, however, suggests that ‘ bios ’ does not enable 
the yeast to assimilate (NH^),,SO^ simply" Itj' its prevseneo, or by 
heing consumed simultaneously, but merely that the yeast grows 
.solely at the expense of the ‘ bios ’ until it reaches a certain degree 
of concentration, after which it is able to use the (XHd-.SfJj. 

A'trtXASOrt’ (1).), Stipple-streak disease of Potato. — Meded. 

Litii(iboiii’Ji(K>{/escliuil, Wat/i’iiiitiien, x.\i\, 3,2 pp., 5 pi., 1922. 

[Dutch summary.] 

Stipple-streak disease of potatoes, which occurred verj- so\-erely 
in Holland in 1921, especially on the earlj^ variety' Schotsche Muis 
( I'ictoiy), is allied to the degenei'ation or ‘ruimiug out’ group of 
di.seases, which includes leaf roll, mosaic, ami crinkle. The di.stril;iu- 
tion of the disease is very general in IVesterii Kurope and X'ortli 
-Imeriea, and a number of important commercial varieties are 
ati'ected. including Green Mountain, Xinctj’fold, Pre.sidcnt. Ashleaf. 
and Irish Cobbler. In the author’s opinion, detailed grounds for 
which are given in a separate publication [‘ A .studj' into the literature 
on stipple-streak and related diseases of potato.’ — Meded. Land- 
liiiiiu'hoofjeschool, Waijenimjen, xxvi, 1, 1922], the older refereiice.s 
to potato ‘ leaf cuiI ’, ‘ Krul- ’ or ‘ Kroesziekte ’, ‘ Krause- ’ or ■ Ki'iiusel- 
krankheit ‘ Fiisolee and ‘ Pirve ’ in various European countrie.s, 
all mean tlie di.sease tlescribed in the present paper, whereas of 
recent j^ears the.se names have been iiidiscriiiiiuatch' applied to 
other diseases such as leaf roll, mosaic, and the like. With stipple- 
streak the author also identifies Sorauer’s ‘ Stippcltleckenkrankheit 
Horne’s ‘Leaf blotch’, Miss Dale’s ‘Blindness’, Orton’s ‘Streak’, 
-Appel’s ‘ Schwarzflcckcn- und Streifenkrankheit ’, Gussow’s ‘ Leaf- 
streak’, and Mui'ph 3 '’s ‘Leaf drop’, while Appel’s Bakterieuring- 
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kiaiiklieit was a conil)ination of tliis iinJ a bacterial soft rot of the 
tubers. The Dutch name ‘Stippel-streejwiekte' was first sugge-sted 
by Quanjer, and the author advocate.s the use of thi.s name in 
Dutch, of ■ Streak ’ or •' Stipple-streak ’ in Engliali, and of ‘ Schwarz- 
tieckeii- uiid Streifenkraukhuit ’ in Gerjuan. He thinks the French 
may accept the Eug!i.sh name. 

During the 1921 epidemic in Holland a few of the potato crops 
Were attected to tlie extent of 7ii per cent., wliile 20 per cent, of 
infection was fairly common. In its primary form, .stipple-streak 
is ail easily recognizable disease, bnt secondary sti|)p!e-streak plants. 
I.c. tlio.se lhat arise from the tulxirs of primarily diseased plants, aiv 
often almost indistingnishablc from those infected with crinkle or 
nio.saic. 

The first symptom of primary stipple-streak, which is most 
marked on early, succulent, and light green varieties, is the develop- 
ment of dark brown spots between the veins of the lower or middle 
loaves of the plant. The spots have a distinctly angular outline, 
the number of angles varying from tlireo to five (usually tlie latter i 
or more. The spots are generally less than O-o cm. in diameter, 
uniform in colour and texture, and slightly depressed. In warm 
ercathor tlii.s proUininary .symptom is .succeeded by the appearance 
(if black spot.s near tlie veins of the young leaves, .just below the 
growing point, Tlie.se .spots are. elongated, .small, and very 
numerous. At this .stage there is alicady a suggestion of mottling, 
and the allected plants somewhat resemble, those attacked h}’ 
mosaic disease. Dark, olivaccous-groen to brown .stripes are found 
on one or more sides of the stem. Sometimes the attected side of 
the stem and the spotted leaves on it are coiiipletelj' destroyed, 
wliile the oppo.sito .side eontiiiue.s to grow, causing a heiidine- of the 
whole .shoot to the, diseased siile. 'I'liese stripes represent groups 
(.if dead or severely diseased cells and tissues, lieneath the still 
iioniial epidermi.s and .snb-epidernial layer. Their borders are not 
clearh' tleliiied and they have a water soaked appearance. Both 
stems and leaves begin to wilt from the top dowiiwfards. The 
disease usually spreads to all the shoots within two or three weeks, 
killing the plant. The first eases in Holland were observed in 
May, hut the disease continued to appear througliout the groiving 
season. 

.Affected tubers show on- tlie surface di.sliiict, slightly elevated 
blisters on and near the eyes and at the stem end, 'J’he bli,ster.s 
soon si ii'iiik and leave only dark brown or c.iiiiiamoii-coloured spots. 
Wlien they appear on young tubers, the cork layer and cortex split 
in various dircctioim. The tubers of infected plants, even tlio.si 
which appear rjuite lieiilthy' at harvest time, may licconie bli.stcrcd 
(ind discoloured in .storage.” Internally affected tubers can be 
recoguized by tiieir uneven and granular surface and by the deep- 
lying, brown blotches visible through the periderm. Sometimes 
the eves of the tubers are completely and pennaiiently destroyed. 

AVlien infected tuher.s are planted out tlie,y either fail to develop 
or produce stunted plants with .small, crinkled leavas and short 
petiole.s. This is tlie .secondary type of the disease. The leaves 
are slightly mottled and show the typical symptoms of stipple-streak 
desti'ihed above, the brown sjrots, however, being less numerous 
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tlian in the primary form. The stems are covered with brown 
..tripes and are .split crosswise. The wliole plant is evtreiiiely 
Vivittle, and the lower leave.s fall, till at length only a few are left 
at the top. The plants generally die during- the first mouth after 
their appearance. Xew sprouts may be formed once or twice after 
this, hnt they pass through the stime phases as tlie first oiie.s, The 
,eeel tuber usually persists without rotting, ami one or more small, 
new tubers, di.scoloured and covered witli blisters and splits, may 
;ilso he found. They seldom sprout if planted, ami wlieii they do 
it is only to produce iliseased shoots which die without bearing 
tuher.s. 

in its secondary foi-m .stipple-streak differs from mosaic, crinkle, 
and leaf roll mainly in its severity, aecompli.shing in two or at most 
three generations from the first attack what the otliens achiove, 
after a much longer period. It most closely resembles crinkle. Imt 
can usually be distinguished by a careful comparison of the 
>yiiiptom.s, the difference.s being .set out by the autlior In tabular 
rorni. It i.s also rather like a still unilescril.ied disease, for es'hich 
ijuanjer has proposed the name Icaf-droji-streak, e.vcept that thei-e. 
IS no spotting of the leave.s in the latter. Like other ‘running-out ’ 
disease.?, stipple-streak is systemic, spreading into all the slioot.s 
|ii-ocluced by the same tuber. 

The pathogen of the disease, no suggestions regarding the nature 
of a-liieh are given, does not leave the plant under ordinary con- 
ditions and very likely dies witli it. Healthy Schotsche Muis 
tiiljcrs stored in a damp cellar with 9.5 per cent, of lieavily infected 
tubers of the same variety gave absolutel 3 ' liealth\r plants. In 
miothor case health and diseased tubers were planted aide l>y side 
ill the same pot, with tlie result that the former gave healtlij- 
iilants and the latter diseased ones. These and other experiments 
prove eonclu-sively that the pathogen cannot jiass from plant to 
plant through the soil, water, or air. Attempts to infect, healthy 
]ilants with the sap from diseased ones also gave negative results. By 
i-^tnbli.shing an organic connexion between a health j- and a di.scased 
plant, however, it tvas possible to tran.smit the infection, Tlii.s was 
lone in two ways ; by joining the cut surface of healthj' tubers with 
tliat of infected ones so that an organic union was formed, and by 
grafting infectexl plants on healthy ones. In this re.spoct also 
'tipple-streak roscmhlcs leaf-roll, mosaic, and crinkle. Field 
observations indicate that natural spiread of the disease from plant 
to plant occurs, but the manner of this is not known though insect 
tiansmission is evidently suspected. Temperature lias a marked 
etll'Ct on the appearance and development of stipple-, streak. 
Experiments showed that a tempierature between and 10“ I', 
ivtarded the development of the disease and enabled the plants to 
make a normal growth without, however, destroying the source of 
infection, as the disease reappeared when they were again placed 
ill a hot-Iiouse. Higher temperatures accelerated the progre.s.s of 
the infection. 

Expei-iments in the treatment of infected tnhei-s with ,2 per 
fent. copper sulphate for one and two hour.s and 2 per cent, 
merturic chloride for half an hour and one hour gave absolutely 
negative re.sults. Tubei-s heated in dry air at a temperature of 44.° 
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to 4()°C. for 5, 15, and 24 hours also gave secondarj' stipple-streak 
plants in all cases. It is evidently impossible to destroy the 
pathogen of stipple-streak in the tubere without injuring thi‘ 
latter. It seems highly probable, however, that the disease can be 
controlled by the elimination of infected tubers and young plants, 
and thi.s can be much more reaalily effected than in the ease of the 
other I'unning-out disease.s, .since the yield of tubens from infected 
plants is negligible in the .second generation from infection. 

Dl buv.s. La lutte centre la ‘ d4g^nerescenoe ’ des Ponrmes de 
terre dans I’Ouest de la France, [The campaign agaiirst 
‘ degeneration ' (,if Potatoes in the west of France.] — ifee. r/s 
Bn/. <ij>iiUrju<'c, ii, 14, pp, 58C-589, 19.22. 

None of the potato varieties cultivated in Brittain', the chief 
centre of .seed potato cultivation in France, is immune from leaf 
I'oll and m(,)saic, lliongli the early varietie.s grown along the coas’ 
appear to be r-elatively less .subject to tbese diseases. The .selected 
early varieties Fluke (Gekrnte tie St.-JIalo) and Fin-de-SiecIe (Up-to 
Date) show a very low percentage of attack, apparently on account 
of the scrupulous care on the part of the local growers in tlir 
clioice of their seed. Any planLs deviating at all from the iioriiial 
type in .stature, shape of the leave.s, colour of the flowers, and the 
like, are discarded. The practice of ‘greening’ and sprouting in 
trays exposed to air and light ha.s also the advantage of euablinj 
tlie gi'owers to discard any seeil tubers with alnioniiul (spindlvi 
sprouts. 

Unfortunately tbo late-matuving varieties grown inland do not 
receive the, same attention, and tlie yield obtained from them i,- 
correspondiugly li.)wer. L’Institut de Beauvais is alnioft every- 
where attaekeil by leaf roll, only one or two isolated i.ilots in thu 
north-east of .Mii,venne and the west of Sarthc being found frer 
from it. The Saucisse (Koiige Plate) suffers much more from 
mosaic and leaf roll in Mayeune, Sarthe, and Vienne than in 
Bi'ittaiij'. 

T.’liidustric is also very subject to these .(lisea.se.s, except in 
Morbihan, where there is a sufficieucy of healthy material to allow 
of seleetion in order to obtain a regular supply of disease-free seed. 
Early Rose and (.'liardonne, cultivated in the C,ites-du-Nord maiul}' 
for expo, rt, are oihei’ varieties mentioned as cijually lialile to leaf 
roll and mo.saic. 

The author again insi.sts on the importance of sj'stcmatic selec- 
tion of the .seed crop, .and outline.s a sclieine for the establi.shuieiii 
in ever\' department of special ‘.selection fields’ for the use "1 
growers, aecoiiijunied by the distribution of awards and certificatis 
fur healthy .seed. 




